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FIFTH FIVE-YEAR REVIEW REPORT
HIGHLANDS ACID PIT SUPERFUND SITE
EPA ID#: TXD980514996
HARRIS COUNTY, TEXAS

This memorandum documents the U.S. Environmental Protection Agency's performance, determinations
and approval of the Highlands Acid Pit Superfund site (Site) Fifth Five-Year Review (FYR) under
Section 121 (c) of the Comprehensive Environmental Response, Compensation, and Liability Act, 42
U.S. Code Section 9621 (¢), as provided in the attached Fifth FYR Report.

Summary of the Fifth Five-Year Review Report

The Site’s remedy consisted of excavation of waste and contaminated soil to the approximate
groundwater level with off-site disposal and backfilling excavated areas with clean fill. The long-term
remedy for groundwater included installation of groundwater monitoring wells and a 30-year monitoring
program for groundwater, surface water and sediments. Monitoring is ongoing. EPA drafted a deed notice
for the Site in 2007, but the notice was not located on file with Harris County. The Site is not currently in
use.

Environmental Indicators

Human Exposure Status: Under Control
Contaminated Groundwater Status: Under Contro}
Sitewide Ready for Anticipated Use: No

Actions Needed
The following actions must be taken for the remedy to be protective over the long term:

e Collect additional surface water and sediment samples in the former sand pit adjunct to the site to
determine if the contaminated upper aquifer is impacting areas beyond the Site, Take appropriate
measures to ensure protectiveness.

» Revisit and update the draft institutional control instrument to ensure long-term protectiveness
(e.g., make sure the institutional control runs with the land, prevents exposure to contaminated
groundwater).

e Continue to monitor and evaluate contaminants of concern being detected more frequently in the
middle and deep aquifers and determine impacts to long term protectiveness.

e Compare surface water and sediment sample data to ecological benchmarks and to appropriate
human health screening values to determine if further study is needed.

Determination

I have determined that the status of the remedy for the Highlands Acid Pit Superfund site is short-term
protective. This FYR Report specifies the actions that need to be taken for the remedy to be protective
over the long term.

%faé/\ OS24 /1%

Carl E. Edlund, P.E. Date
Director, Superfund Division
U.S. Environmental Protection Agency Region 6
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ISSUES/RECOMMENDATIONS

FIFTH FIVE-YEAR REVIEW REPORT
HIGHLANDS ACID PIT SUPERFUND SITE
EPA ID#: TXD980514996
HARRIS COUNTY, TEXAS

oU(s): 2

Issue Category: Remedy Performance

Issue: Data on the current extent of contaminated groundwater in the upper
aquifer is not available.

Recommendation: Because of the high benzene concentrations in well UA-12 at
the eastern boundary of the Site, collect additional surface water and sediment
samples in the former sand pit adjunct to the site to determine if the contaminated
upper aquifer is impacting areas beyond the Site. Take appropriate measures to
ensure protectiveness.

Affect Current
Protectiveness

Oversight Milesione Date
Party/Support

Agency

Affect Future
Protectiveness

Party
Responsible

No

Yes EPA/TCEQ EPA/TCEQ 9/27/2020

OU(s): 1,2

Issue Category: Institutional Controls

Issue: No deed notice was recorded on file with Harris County. The draft deed
notice contains limited information, which may not provide sufficient protection
from source material left in place during excavation and contaminated
groondwater.

Recommendation: Revisit and update the draft institutional control instrument to
ensure long-term protectiveness (¢.g., make sure the institutional control runs with
the land, prevents exposute to contaminated groundwater).

Affect Current
Protectiveness

Affect Future
Protectiveness

Party Milestone Date

Responsible

Oversight
Party/Support
Agency

No

Yes

EPA/TCEQ EPA/TCEQ 9/27/2019

oU(s): 2

Issue Category: Remédy Performance

Issue: Arsenic and benzene have been persistently detected in the middle aquifer
and periodically detected in the deep aquifer since the previous FYR.

Recommendation: Continue to monitor and evaluate contaminants of concern
(COCs) being detected more frequently in the middle and deep aquifers and
determine impacts to long term protectiveness.




Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA/TCEQ EPA/TCEQ 0/27/2019
OU(s): 2 Issue Category: Remedy Performance

Issue: Perform regular sediment and surface water sampling as part of the
Operations and Monitoring (O&M) activities. Surface water and sediment data
have not been compared to ecological benchmarks, Local residents are presumed
to use the adjacent sand pit area for recreational purposes (swimming and

fishing).

Recommendation: Compare surface water and sediment sample data to

ecological benchmarks, or equivalent, and to ap

values to determine if further study is needed.

propriate human health screening

Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
‘ Agency
No Yes EPA/TCEQ EPA/TCEQ . 9/27/2020
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LIST OF ABBREVIATIONS & ACRONYMS

ARAR Applicable or Relevant and Appropriate Requirement
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

cocC Contaminant of Concern

CWA Clean Water Act

EPA United States Environmental Protection Agency
FS Feasibility Study

FYR Five-Year Review

HAP Highlands Acid Pit

IC Institutional Control

IDW Investigation-derived Waste

MCL Maximum Contaminant Level

mg/L Milligram per Liter

NCP National Contingency Plan

NPL National Priorities List

ou Operable Unit

O&M Operation and Maintenance

P&A Plugged and Abandoned

PCL Protective Conceniration Level

PRP Potentially Responsible Party

RAO Remedial Action Objective

RI/FS Remedial Investigation

ROD Record of Decision

RPM Remedial Project Manager

SDWA Safe Drinking Water Act

TCEQ Texas Commission on Environmental Quality
TDWR Texas Department of Water Resource

TRRP Texas Risk Reduction Program

ug/L Microgram per Liter

URS URS Corporation

UU/UE Unlimited Use/Unrestricted Exposure

vOoC Volatile Organic Compound

yd®* Cubic Yards




L INTRODUCTION

The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to
determine if the remedy is and will continue to he protective of human health and the environment. The methods,
findings and conclusions of reviews are documented in FYR reports such as this one. In addition, FYR reports
identify issues found during the review, if any, and document recommendations to address them.

The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National
Contingency Plan (NCP) (40 CFR Section 300.430(f)(4)(ii)), and considering EPA policy.

This is the Fifth FYR for the Highlands Acid Pit Superfund site (the Site). The triggering action for this review
was the completion of the fourth five-year review on September 27,2012. The FYR has been prepared due to the
fact that hazardous substances, pollutants or contaminants remain at the Site above levels that allow for unlimited
use and unrestricted exposure (UU/ UE).

The Site consists of two operable units (OUs) that will be addressed in this FYR. OU1 addresses source control of
waste and contaminated soil. OU2 addresses contaminated groundwater at the Site and monitoring of surface
water and sediment.

The FYR was led by Stephen Pereira, EPA Remedial Project Manager (RPM). Participants included Sherell Heidt
from the Texas Commission on Environmental Quality (TCEQ) and Eric Marsh and Ian Penn of Skeo, an EPA
contractor. The review began on September 28, 2016,

Documents reviewed as part of this FYR are listed in Appendix A. The site chronology is provided in Appendix B.

Site Background
The 3.3-acre Site is located at the end of Clear Lake Road, north of Interstate Highway 10, in Highlands, Harris

County, Texas (Figure D-1, Appendix D). Early in the 1950, the Site is assumed to have received an unknown
quantity of industrial waste sludge, believed to be spent sulfuric acid from oil and gas refining processes. The
sludge may have been transported to the Site by barge. Waste sludges were then placed in an excavated sand pit
(or pits) at the Site. After disposal, the sludge was reportedly covered with sand. The waste disposal activities
contaminated soil and the shallow groundwater aquifer with hazardous chemicals.

foreseen at the Site due to its location within the 10-year floodplain. The Site is bordered by two adjacent active
oil/gas production wells and a petroleum distribution center, the Baytown Boat Club to the north, flooded former
sand pits to the east, Clear Lake to the south, and the Grennel Slough to the west. Based on Texas Water
Development Board data, there are no groundwater wells within a mile of the Site. Nearly 1,500 people live
within 1 mile of the Site. The nearest permanent residence is approximately 1,000 feet from the Site. Recreational
vehicles are located 275 feet north of the Site entrance gate. It is unknown if thesé are occupied year-round.

Groundwater occurs in three zones at the Site — the upper aquifer and the middle and deep aquifers. Groundwater
in the upper aquifer flows radially from the Site and discharges to Grennel Slough, Clear Lake and the adjacent
former sand pits. The predominant groundwater flow direction for the upper aquifer in December 2015 was to the
east. Appendix C contains additional background information about the Site, including geology and
hydrogeology.




FIVE-YEAR REVIEW SUMMARY FORM

Site Name: Highlands Acid Pit

EPA ID: TXD980514996

Region: 6 State: Texas

| NPL Status: Final

i Multiple OUs? Has the site achieved construction completion?
Yes Yes

Lead agency: EPA

Author names: Stephen Pereira, with additional support provided by Skeo

Author affiliation: EPA Region 6

Review period: 9/28/2016 - 9/27/2017

Date of site inspection: 12/6/2016

Type of review: Statutory

Review number: 5

Triggering action date: 9/27/2012

Due date (five years after triggering action date): 9/27/2017




II. RESPONSE ACTION SUMMARY

Basis for Taking Action

In 1978, the Texas Department of Water Resources (TDWR) received a complaint concerning the Site (known localiy
as the Acid Pit). TDWR collected waste sludge, sediment, stormwater and groundwater samples and found waste
materials at the Site characterized by low pH, and elevated total organic carbon, sulfate, heavy metals and organics
including benzene, toluene, xylene and phenols. Based on these results, EPA proposed the Site for listing on the
Superfund National Priorities List (NPL) in 1982. EPA finalized the Site’s listing on the NPL in September 1983.

State-led site investigation work finished in July 1983 and the Site’s feasibility study was completed in December
1983. Exposure pathways of greatest concern identified during these investigations were inhalation, ingestion and
absorption of contaminants in site soils; migration of contaminants to surrounding surface waters; and downward
migration of contaminants in the shallow aquifer toward the middle aquifer. Human contact with existing
contamination was likely, as evidenced by records of trespassing, garbage disposal activities and recreational uses
of adjacent properties and water bodies. Soil contaminants would have continued to migrate off site through wind
and surface water erosion. Table 1 summarizes the contaminants of concern (COCs) identified at the Site.

Table 1: COCs, by Media
Méfals (érsenxc, bartum.,. cadmium, manganese, .
. Soil

chromium, lead)
Volatile organic compounds (VOCs) (benzene, Soil
toluene, xylene)
Semi-VOCs (phenol, pyridine) Soil
Metals_ (arsenic, beryllium, cadmium, manganese, Groundwater

|_chromium, lead)
VOCs (benzene, toluene, xylene) Groundwater -
Semi-VOCs (phenol, pyridine) Groundwater ]

Response Actions

The OUI remedy, selected in the Site’s 1984 Record of Decision (ROD), included excavation of contaminated
soils and waste material to an approximate depth of 8 feet below ground surface (the approximate groundwater
level), transportation of waste to a permitted Class I hazardous waste disposal facility, backfilling the excavated
area with clean fill, construction of a temporary site perimeter fence with warning signs, installation of a
groundwater monitoring system, and monitoring groundwater for at least 30 years after cleanup. EPA estimated
that excavation would remove about 19,000 cubic yards of material located above the water table. During
excavation, if contaminated soil and material was visually observed (e.g,, presence of black soil) beyond the
defined lateral limit of excavation, it would also be removed during cleanup. An estimated 58,000 cubic yards of
wastes and contaminated sand and soil located beneath the water table were not excavated during cleanup.

The OU1 ROD identified the following remedial action objectives (RAOs) for the Site:
¢ Control off-site migration of wastes by surface and subsurface pathways to mitigate future environmental
impacts on surface waters and groundwater,
e Minimize potential for human contact with waste materials.

The OU2 groundwater remedy, selected in the 1987 ROD, was a “no action” remedy with long-term monitoring
of surface water and groundwater to track attenuation. The OU?2 ROD selected no further action because OU1
cleanup would eliminate the potential for surface water contamination and EPA sampling at the time did not
detect COCs in the middle or deep aquifers. The OU2 ROD stated that “upon completion of the Source Control
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Remedial Action, surface water contamination from runoff will be eliminated; natural flow of ground water will
cleanse the pore spaces within the shallow aquifer over time; ground water flow to surface water bodies will
continue to carry some contaminants to the surface environment, but the heavy metals are not mobile at the pH of
the transition region for ground water flow to surface water bodies, the organics are volatile upon contact with the
atmosphere, and in view of the dynamics of the river and properties of the contaminants, the San Jacinto River
should not be affected.” It also stated that “t]he natural flow of groundwater cleanses the pore spaces within the-
shallow aquifer over time. Attenuation of contamninants down to nondetectable levels within the upper aquifer
should take about 350 years.”

The RAOs for OU2 were to:
e Characterize contaminant migration to surface waters, area environment and deeper groundwater.
¢ Determine potential impacts to potential receptors.
e Evaluate the need for groundwater corrective action at the Site.

No numeric cleanup goals were established for the upper aquifer in either ROD for the Site. The 1987 ROD states
that, based on the 1987 Groundwater Contamination Evaluation, a well survey of the area had determined that the
shallow aquifer was not considered a source of potable water. The 1984 QU1 ROD identified Clean Water Act
water quality criteria as applicable or relevant and appropriate requirements (ARARs) for potential surface water
impacts from site soils or lateral movement of shallow groundwater. The 1987 groundwater ROD identified Safe
Drinking Water Act maximum contaminant levels (MCLs) as ARARs for the middle and deep aquifers. Texas
Risk Reduction Program (TRRP) Tier 1 Industrial Groundwater Protective Concentration Levels (PCLs) and
MCL action levels are currently equivalent for groundwater COCs at the Site. TCEQ uses PCLs to report
monitoring data collected as part of the operations and maintenance activities.

Status of Implementation

Construction activities for the OU1 remedy began in February 1987 and finished in July 1987. EPA selected
contractor Chemical Waste Management to conduct remedial activities. Cleanup included excavating
contaminated soil to an approximate depth of 8 feet and conveying the material to the Chemical Waste
Management disposal site in Louisiana. Excavated areas were backfilied with clean soil, including 6 inches of top
soil that was seeded, mulched and fertilized. Excavated areas were also contoured to mitigate on-site flooding.

During OU1 cleanup activities and subsequently during the operational and functional period, additional
monitoring wells were installed to assess whether groundwater was moving laterally. The OU2 ROD called for no
action and long-term monitoring of groundwater. TCEQ currently undertakes groundwater sampling of the
shallow, middle and deep aquifers, adjacent surface water, and sediment on a semi-annual basis.

In 2001, the groundwater monitoring network at the Site consisted of 21 wells. In 2002, one middle aquifer
monitoring well (MA-08) and one deep aquifer monitoring well (DA-08) were plugged and abandoned due to
suspected cross contamination between the upper and the middle and deep aquifers. Replacement wells were
installed (MA-08A and DA-08A). In addition, three wells (UA-03, UA-13 and MA-04), which were considered
redundant by the state, were plugged and abandoned in 2002. The monitering network currently includes seven
wells in the upper aquifer, six wells in the middle aquifer and five wells in the deep aquifer.

Institutional Control (IC) Review

No ICs were called for in the RODs for OU1 or OU2. However, in 2007, EPA prepared a draft IC for the Site in
the form of a deed notice to address future protectiveness. The draft deed notice states that “[a]ny reuse or
redevelopment involving subsurface utilities, excavation, fence removal, trenching, or well installation requires
prior approval by TCEQ, USEPA, and the four property owners.” The Site is part of a larger 100-acre parcel and
is located within the 10-year floodplain of the San Jacinto River. The deed notice only applies to the 3.3 acres that
make up the Site (See Figure 1) There are no site-related ICs associated with any adjacent parcels. Development
of the site would be subject to the Harris County Floodplain Management Regulations. A copy of the draft deed
notice is included in Appendix J. '
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Table 2: Summary of Planned and/or Implemented Institutional Controls (ICs)

Only the Site,
which is a subset of
a parcel with four
parcel numbers;

Restrict reuse or
redevelopment
involving subsurface
utilities, excavation,

Groundwater Yes No 0410390000204, None
0401390000205, ff:rf:h‘lfl‘;g:iien
gjg 1390000206 installation without
0401390000207, | Prior approval.
-Only the Site, .
which is a subset of f{e:istrlclt rouse fr
a parcel with four redeve lopmen
parcel numbers: m}ﬂ_)l'vmg subsur_face
Soil Yes No 0410390000204, | Utilities, excavation, None
| 0401390000205, | fence removal,
040139000020 6, trenching or well
and installation without
0401390000207 | Prior approval,




Figure 1: Institutional Control Map
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Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational
purposes only regarding EPA’s response actions at the Site.




Svstems Operations/Operation & Maintenance (O&NM)

In 2011, TCEQ selected URS Corporation (URS) as the O&M contractor to conduct semi-annual groundwater
monitoring and maintenance activities. URS (since purchased by AECOM) revised the O&M Plan in 201 1.
O&M, which is ongoing, includes the following requirements:
* Sampling 18 on-site wells on a semi-annual basis, evaluating groundwater data and submitting reports to
EPA and TCEQ.
* Inspecting site security and replacing and/or repairing security features as approved by TCEQ (i.c.,
signage, fencing, gates and locks, road access), -
¢ Inspecting the Site to determine whether subsidence has occurred or if site benchmarks have been
removed or damaged.
¢ Inspecting the Site for the effectiveness and extent of vegetative cover, erosion, cap and benchmark
settling, heaving, and site run-on/runoff.
¢ Conducting grass mowing, vegetation clearing, and debris removal, including inspecting the Site for
conditions that may indicate that soil erosion has occurred. '
* Managing investigation-derived waste (IDW) generated during O&M activities.
» Performing regular sediment and surface water sampling as part of O&M activities.

O&M Costs _ N

The 1984 ROD estimated annual monitoring and maintenance costs of $14,100 for OU1. The OU2 ROD
estimated additional annual monitoring costs of $4,700, for a combined site total of $18,800. The 2011 O&M Pian
did not include estimated costs for semi-annual monitoring and inspection. Since the previous FYR, annual O&M
costs have averaged just over $85,000.! There have been no significant additional O&M expenses since the -
previous FYR. Table 3 summarizes annual Q&M costs since 2012. '

Table 3 Annual O&M Costs

$88,000
2013 $91,000
2014 $90,000
2015 ' $77,000
2016 $80,000

! Adjusted for inflation, $18,800 for annual monitoring costs in 1987 is approximately $40,000 in current dollars 2017). If
that adjusted figure is doubled to account for two sampling events per year instead of one, annual moniforing costs remain
comparable to estimated costs.
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II. PROGRESS SINCE THE LAST REVIEW

This section includes the protectiveness determinations and statements from the last FYR as well as the

recommendations from the last FYR and the current status of those recommendations.

Sitewide

Table 4: Protectiveness Determinations/Statements from the 2012 FYR

Protective

Based on the information available during the fourth five-year review,
the selected remedy for the HAP site is performing as intended. The
retedy will be protective of human health and the environment in the
long term provided repairs are made to the monitoring wells and
fencing, warning signs are placed within the cluster fencing, and
O&M activities continue or are resumed.

Table 5: Status of Recommendations from the 2012 FYR

plicable) -

. 2 . ”Sit.é sainpiiﬁg

Continue semi-annual
groundwater sampling of the
upper, middle, and deep aquifer
monitoring wells within the
site,

Compléied

Sampling of
groundwater, surface
water and sediments is
ongoing on an
approximately six-
month basis,

9/23/2011*

action levels

2 Exceedance of

The groundwater criteria set in
the 1987 Record of Decision
have not been met in the upper
and middle aquifer. Although,
for the middle aqguifer, only
arsenic was detected above
MCLs during the August and
November 2011 sampling
events, this is problematic.
Given the relevant decision
document and the current data,
EPA and the TCEQ should
evaluate/consider whether more
action is or is not necessary and
document that an evaluation
was conducted. In addition, an
evaluation of the change in the
arsenic MCL (from 50 pg/L to
10 pg/L in 2006) should be
conducted to determine the
impact to the site.

Under Discussion

Benzene and arsénic
continue to be detected
at concentrations above
TRRP Tier 1 Protective
Concentration Levels
(PCL) in the middle
aquifer.

An evaluation of the
change in the arsenic
MCL has not yet been
undertaken. Arsenic
concentrations in
groundwater are being
compared to TRRP
Tier 1 PCLs, which are

10 pg/L.

Ongoing

2 Surface water
and sediment
sampling

Resume/re-implement surface
water and sediment sampling at
feast on a biannual basis.
Compare surface water and
sediment sample data to
ecological benchmarks (TCEQ
2006), or equivalent, that have
been established for surface
water and soil in order fo

Ongoing

Surface water and
sediment sampling was
reinstituted in 2012 and
is ongeing.

Comparison to TCEQ
ecological benchmarks
has not occurred.

Ongoing
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determine if further studies are
warranted.

properly disposed of and not-
stored onsite.

after each sampling
event,

1,2 | Operations Replace compression caps that Completed O&M of the wells and 8/15/2015
and are either missing or in poor well fencing is ongoing
maintenance condition, repair hinges to as needed and as issues
monitoring wells as needed arise. For example, in
(including UA-10 and UA-11), August 2015, ongoing
replace missing well cap well maintenance
locking pins and pad locks as included replacing the
needed, repair/extend the riser well pad for DA-02,
pipe within MA-02, install UA-10 and UA-11,
warning signs within the cluster installing protection
fencing of the monitoring wells, posts for MA-03, and
and confirm well identification installing new
numbers and legibly repaint compression well caps -
each monitoring well number. where required.
1,2 | Surveying Resume site surveying Completed Updated site survey 8/28/2013
activities activities, including surveying completed in 2013.
the repaired riser pipe in MA-
02 and the site’s benchmarks, -
2 | Disposal Investigation-derived waste Completed IDW is now 9/23/2011*
activities (i.e., purge water) should be appropriately labeled
labeled, characterized, and and disposed of offsite

*Semi-annual monitoring, re-implementing surface water and sediment sampling and properly managing IDW are assumed
to have been completed with the finalization of an updated and approved O&M plan for the Site.

IV. FIVE-YEAR REVIEW PROCESS

Community Netification, Involvement & Site Interviews

A public notice was made available by press release in the Highlands Star-Crosby Courier on November 24,
2016, stating that there was a FYR and inviting the public to submit any comments to EPA (Appendix F). The
results of the review and the report will be made available at the Site’s information repository, Highlands Public

Library — Stratford Branch, located at 509 Stratford Street in Highlands.

During the FYR process, interviews were conducted to document any perceived problems or successes with the
remedy. Interviewees included TCEQ staff, representatives from the O&M contractor for the Site (AECOM},
representatives from Harris County’s Pollution Control Services Department and nearby residents. Interviews
took place in person and via email, Results of the interviews are summarized below. Appendix | provides
completed interview forms.

Nearby residents interviewed were generally aware of the Site but were less familiar with the Site’s history or
ongoing monitoring activities. Some residents associated the Site with the nearby San Jacinto Superfund site

during interviews. Overall, nearby residents felt EPA could do a more effective Jjob of keeping them up to date
regarding ongoing activities at the Site. No nearby residents interviewed had private wells. Some residents said
that the adjacent former sand pit east of the Site is used sometimes for swimming and fishing. Residents also said
that trespassing and trash dumping was an occasional problem on or near the Site.

The EPA interviewed local citizens that live in close proximity to the Highlands Acid Pits Superfund Site. After
interviewing the local residents, EPA provided the citizens with the EPA webpage for additional information on
the Highlands Acid Pits Superfund Site & contact information. EPA plans to send an annual facts sheet or host a
community meeting for the local residents that live near the site. The EPA will work with Harris County
regarding the trash dumping in the area.

12




Representatives from Harris County’s Poliution Control Services Department were aware of the Site. They stated
that the public often associates the Site with the San Jacinto Waste Pits Superfund site. They did not necessarily
feel well informed about the Site’s current status. Department representatives recommended updating
groundwater flow maps of the groundwater bearing units and sampling residential wells to determine if there are
nearby wells being impacted from exceedances detected in the middle aquifer (see the Data Review section of this
report for further information on groundwater sampling data).

Site sampling and data do not indicate that contaminated groundwater in the middle and deep aquifer are moving
in the direction of the private wells, Private wells are located over 1/2 mile from the site.

Sherell Heidt of TCEQ indicated that the state considers the Site’s remedy to be protective of human health and
the environment due to ongoing semi-annual monitoring and maintenance activities and the Site’s vacant status.
Ms. Heidt felt that all recommendations from the 2012 FYR had been sufficiently addressed. She indicated that
TCEQ was satisfied with the status of ICs, Ms. Heidt expressed concern that benzene and arsenic concentrations
have consistently exceeded MCLs and PCLs in the upper aquifer and that there have been more frequent
detections of benzene and arsenic in the middle and deep aquifers during sampling events, including benzene
exceeding PCLs in deep aquifer well DA-08 during the most recent sampling event in December 2016. She noted
that the OU2 ROD states that if contamination broke through the clay aquitard separating the shallow and middle
aquifers, corrective action could be initiated. Ms. Heidt recommended that EPA assess potential tidal influences
on the upper aquifer, the movement of site-related contaminants to the middle and deep aquifers, and the potential
impact to adjacent surface water and sediment to determine a need for further action.

There is no data or information to support TCEQ’s statement that contamination broke through the clay aquitard
separating the shallow and middle aquifers. Concerns were expressed during the first O&M sampling in 1988 and
1989 and in Section II, Response Action Summary of this report, that well installations may have cross
contaminated the middle and deep aquifers. Some wells were plugged and new wells have been installed for the
middie and deep aquifer since O&M activities started at the site in 1988/1989 and in 2002,

Since then, contaminated levels in the middle and deep aquifers have fluctuated and currently do not exceed
action levels. There are no indications, based on contaminant levels, that the middle or deep aquifers have been
significantly impacted.

The site O&M contractor had a generally favorable impression of ongoing monitoring and maintenance activities
at the Site. AECOM felt recommendations from the 2012 FYR had been addressed, including reinstituting semi-
annual surface water and sediment sampling and proper management and disposal of groundwater sampling-
derived waste. There have not been significant changes to O&M requirements or sampling routines since the
previous FYR. Annual O&M costs have averaged $85,000 since 2012, with only minor additional expenses in
20135 due to weather-related damage to well fencing. Regarding remedy performance, AECOM noted that
organics (benzene) have not declined significantly in the upper aquifer and have been detected along with some
inorganics (arsenic) intermittently in the middle aquifer, suggesting that additional investigation might help assess
the potential for ongoing impacts to the deeper aquifers. The AECOM representative noted that the current
sampling frequency for surface water and sediment may not be adequate to assess potential shallow aquifer
impacts to those media.

Data Review

As required by the 1987 ROD, the collection of groundwater, surface water and sediment data is required to
evaluate remedy performance.

Groundwater

The groundwater monitoring network currently includes seven wells in the upper aquifer, six wells in the middle
aquifer and five wells in the deep aquifer. These 18 wells are the focus of this data review. Figure 2 shows current
monitoring well locations. All active groundwater monitoring wells are located within the site boundary. There
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are no off-site groundwater monitoring wells and no groundwater maps showing contamination for the Site. All
groundwater analytical results were compared to the March 2016 PCLs. While the OU1 ROD lists SDWA MCLs
as an ARAR for groundwater, groundwater results have been compared to TRRP Tier | PCLs since the 2007
FYR. PCL and MCL action levels are the same for COCs at the Site. TCEQ is conducting operations and
maintenance activities for the site and they report the data as PCLs.
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Figure 2: Site Details Map
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Upper Aquifer

Appendix H includes groundwater data collected through December 2016. Analytical results from groundwater

sampling indicated many constituents are still present at concentrations above their respective PCLs. During the
most recent sampling event in December 2016, COCs were at concentrations exceeding their PCLs including;
benzene (wells UA-06, UA-10, UA-11, UA-12, UA-14, UA-16), pyridine (wells UA-10, UA-11, UA-12, UA-14),
arsenic (wells UA-11, UA-12, UA- 14, UA-15), cadmium (well UA-14), chromium (well UA-14) and lead (wells

UA-11, UA-14) Benzene and arsenic have been persistently detected above PCLs in the upper aquifer since the
previous FYR.

Benzene concentrations have fluctuated over time, but have regularly exceeded the PCL (0.005 mg/L) in six of
seven upper-aquifer wells since the previous FYR. The highest average concentrations have been found in well
UA-12, which is located along the eastern site boundary, suggesting that the full extent of groundwater
contamination may not be known. Benzene concentrations have been detected above the PCL for every sampling
event since 2011 for wells UA-11, UA-12 and UA-14 (see Figure 2). The pH environment in the upper aquifer

continues to be low, which may be limiting benzene biodegradation. Figure 3 summarizes benzene concentrations
in the upper aquifer since 2011.

Figure 3: Benzene Concentrations in the Upper Aquifer
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Arsenic concentrations in the upper aquifer have fluctuated over time, but have persistently exceeded the PCL
(0.010 mg/L) since the previous FYR in six of seven upper-aquifer wells. Arsenic concentrations have been above

PCLs for every sampling event since 2011 for wells UA-11 and UA-12. F igure 4 shows arsenic concentrations in
the upper aquifer for sampling events since 2011.
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Figure 4: Arsenic Concentrations in the Upper Aquifer

Arsenic Concentrations in Upper Aquifer (mg/L)
PCL=0.01 mg/L

0 ) sassnse ssen esssnscsssffisssaasnns B T & iy '_" : !
A HH N NN NN st St St NN NN 8 W W 0w Y
B C R R R R BB B B ) A Sl S T B (O
W+ O 0 = C B+ OO0 = C oo 9 O = C e Lo s Ccwyg @Yoo s oWy Y

S [=} s Y w =% ] o 9 o Q =5 g w =% Y@
3083288233088 &823088833088qc03300d&a2330a0a
e |JA-G el UA-10 UA-11 UA-12? eom@uus JA-14 ==@e= JA-15 codbes UA-16 s PCL

Sampling results for benzene and arsenic suggest that material not removed during OU1 source removal (i.e.,
material below the water table) continues to impact the upper aquifer. Based on sampling results since O&M
activities started in 1988/1989, contaminant levels have fluctuated consistent with the levels in Figures 3 and 4.
Fluctuations in the upper aquifer will continue due to tidal influence at the site.

Middle Aquifer

Appendix H includes groundwater data collected through December 2016. Based on analytical results provided in
semi-annual monitoring reports, both organic contaminants (benzene, toluene, xylenes, phenol, pyridine) and
inorganic contaminants (arsenic, barium, chromium, lead, selenium) have been detected in the middle-aquifer

wells since the previous FYR. Of those constituents, arsenic and benzene have been detected above PCLs in
several wells.

Since 2012, benzene has been detected in several middle-aquifer wells (MA-03, MA-05, MA-06, MA-07). It was
above the PCL in MA-06 during the November 2014 and December 2015 sampling events. Benzene was below
the PCL in MA-03 during the December 2016 sampling event.

Since 2012, arsenic has been detected in all six middle aquifer wells (MA-02, MA-03, MA-05, MA-06, MA-07,
MA-08A). It has been persistently detected above PCLs in wells MA-03, MA-05 and MA-06 at concentrations

ranging from 0.0104 milligrams per liter (mg/L) to 0.028 mg/L. Figure 5 shows arsenic concentrations in the
middle aquifer for sampling events since 2011.

Contaminants were detected in the middle aquifers during the initial O&M sampling in 1988/1989. Subsequent
sampling events indicate that the levels in the middle aquifer are fluctuating and continue to fluctuate.
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Figure S: Arsenic Concentrations in the Middle Aquifer

Arsenic Concentrations in Middle Aquifer (mg/L)
PCL=0.01 mg/L

0.03

0.025

0.02

0.015

0.01
0.005
0
=@ VA-02 e \A-0F o MA-0S eedlbee MA-0G MA-Q7 == @ = MA-08A e P(|
Deep Aquifer

Appendix H includes groundwater data collected through December 2016. Based on analytical results in the semi-
annual monitoring reports, arsenic and barium have been consistently detected in all five deep-aquifer wells since
the most recent FYR, but at concentrations below PCLs. Concentrations of organic contaminants (toluene, xylene,
phenol, pyridine) and inorganic contaminants (cadmium, chromium, lead, mercury and selenium) have been
intermittently detected in the deep aquifer since 2012, but at concentrations below PCLs. In June 201 6, benzene
was detected in deep well DA-08, but at a concentration below the PCL. In December 20 16, benzene was detected
in four of the five deep-aquifer wells and for the first time exceeded the PCL in well DA-06 (0.012 mg/L). The
other three detections were below the PCL. Benzene was detected during the initial O&M sampling in 1988/1989,
but generally have been non-detect or at levels below PCL concentrations. Arsenic was detected in the deep
aquifer during sampling conducted in 1997/1998.

Surface Water

Surface water sampling locations are shown in Figure 2. Surface water data were compared to the March 2016
TRRP Tier 1 PCLs for residential groundwater by ingestion of COCs in class 1 or 2 groundwater resources.
Appendix H includes surface water data collected through December 2016. Since the most recent FYR, benzene
has been detected in surface water several times. Benzene concentrations at SW-03, on the eastern boundary of
the Site, exceeded the PCL of 0.005 mg/L twice since the November 2014 sampling event, ranging from 0.0051
mg/L to 0.02 mg/L. Benzene was not detected during the June or December 2016 surface water sampling events,

Arsenic and barium have been consistently detected at all three surface water sampling locations since the most
recent FYR, but at concentrations below PCLs. Other inorganic constituents (cadmium, chromium, lead, mercury
and selenium) have been intermittently detected in surface water since 2012, but at concentrations below PCLs.
While lead concentrations have been below the TRRP Tier 1 PCL (0.015 mg/L) since the most recent FYR,
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concentrations have occasionally exceeded Texas Surface Water Quality Standards (0.00115 mg/L) at all three
surface water sampling locations, with detected exceedances ranging from 0.00145 mg/L to 0.024 mg/L.

Sediment

Sediment sampling locations are shown in Figure 2. Sediment data were compared to the March 2016 TRRP Tier
1 PCLs for Residential Total Soil Combined exposure pathways for COCs in soil. Appendix I includes sediment
data collected through-December 2016. Since the most recent FYR, concentrations of organic contaminants
(phenol) and inorganic contaminants (arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver)
have been detected in sediment samples, but at concentrations below TRRP residential soil PCLs. Arsenic,
barium, chromium and lead have been detected most persistently in sediment samples since the previous FYR.

Site Inspection

The site inspection took place on 12/5/2016. Site inspection participants included Stephen Pereira (EPA Region
6), Sherell Heidt (TCEQ), and Eric Marsh and Ian Penn (Skeo). The purpose of the inspection was to assess site
status and the protectiveness of the remedy. It began at the entrance, located at the end of Clear Lake Road in
Highlands, Texas. Participants examined all monitoring wells, the three surface water and sediment sampling
locations, the site perimeter, and fencing at the site boundary and around on-site monitoring wells. (See the site
inspection checklist in Appendix E and inspection photos in Appendix G). '

The main entrance gate in the northern part of the Site was closed and locked, preventing unauthorized vehicle
access. Warning signs in English and Spanish were posted on the main fence. Signs on the main gate were in
good condition. The adjacent parcel, located north and northeast of the Site, is also fenced and locked, so vehicles
would need to get through two locked gates to access the Site. Because of heavy rains, there was some standing
water seen on site, but no areas were inaccessible or flooded during the inspection. Perimeter fencing is in place
around about half of the Site (along the eastern boundary, beginning at the entrance gate and extending around the
Site to near SW-02). Perimeter fencing was in average condition; some sections have fallen over or been pushed
over. Barbed wire on top of perimeter fencing was also missing in places.

All on-site wells are surrounded by locked fencing, which generally appeared to be in good condition. A few well
fence areas (e.g., wells UA-10 and MA-02) were missing some of the barbed wire across the top of the fence.
Each well fence has warning signs posted, but some signs had been blown off fencing. Vegetation across the Site
appeared to be well established. Due to recent rains, theére were a few small areas of erosion an inch or two deep.
Overall, monitoring wells appeared o be in good condition. However, soil erosion was observed beneath the
concrete pad for well MA-06.2 Participants unlocked several wells to inspect well caps. All caps inspected were in
place and locked however a few well casings were missing locks. While all on-site wells were labeled, some
labels have faded and were difficult to read. Monitoring wells could benefit from new, more visible labeling.

There were no signs of vandalism on site during the inspection. However, there were signs of trespassing along
the perimeter of the Site, and in particular along its southern and western borders. Glass bottles and other litter
were found along the shoreline near SW-01. Tires, coolers and other litter were also found along the shoreline and
in the woods near SW-02.

After the site inspection, the FYR team interviewed five residents living near the Site. The FYR team then met
with and interviewed officials from Harris County. Completed interview forms are provided in Appendix 1.

On the morning of Tuesday, December 6, 2016, the FYR team conducted research at the Site’s two information
repositories — the Houston Central Library and the Highlands Community Center. No site-related documents were
found at the Highlands Community Center. One document, the 1987 Groundwater Contamination Evaluation, was
found at the Houston Public Library via the online card catalogue. The FYR team also conducted research at
Highlands Public Library. Two site-related documents were found at the library — the 1983 Field Investigation

2 TCEQ repaired the concrete well pad for MA-06 in April 2017. See Appendix G.
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and the 1983 Feasibility Study. EPA decided to establish a permanent information repository for the Site at
Highlands Public Library. Skeo staff reviewed property records online using the Harris County property records
website. No deed notice was found on file for the large parcel that contains the Site.

V. TECHNICAL ASSESSMENT
QUESTION A: Is the remedy functioning as intended by the decision documents?

Question A Summary:

The QU1 source control remedy has been implemented and is functioning largely as intended to minimize human
contact with waste material and reduce contaminated surface water runoff into adjacent surface waters. Excavated
material was disposed of off-site and excavated areas backfilled with clean fill. However, nearly 75 percent of the
estimated volume of waste and contaminated sands and soils was below the water table and left in place after

“excavation. It continues to impact groundwater, as well as surface water and sediment. Site vegetation is well
established and maintained through ongoing O&M activities at the Site. The entrance to the Site is gated and
locked. Warning signs are posted.

The OU2 remedy included long-term monitoring of the surface environment (i.e., surface water and sediment) and
groundwater. The state O&M contractor has conducted water and sediment sampling semi-annually since 2011,
Arsenic has been persistently detected in the middle aquifer since 2012, with TRRP PCLs exceeded in three of six
middle-aquifer wells since 2012 and in one deep aquifer well in 2016. Based on the OU2 ROD stating for the
middle aquifer that “if contamination does break through the clay aquitard, corrective action can be initiated
before levels of concern are reached,” EPA should evaluate whether the OU?2 remedy should be revisited and
document the evaluation. Due to the presence of contaminants above the PCLs in upper and middle aquifer
monitoring wells located at the site boundary, the extent of the contaminated groundwater is not fully defined.
Currently, there are no monitoring wells located off-site; these may be needed to determine the extent of the
groundwater contamination,

Based on interviews, the adjacent flooded sand pit east of the Site is presumed to be used for recreational
purposes (swimming, fishing). However, sampling frequency may be insufficient to evaluate potential impacts of
upper aquifer groundwater to adjacent surface water and sediment. The highest concentrations of benzene have
been detected in well UA-12 adjacent to the flooded sand pit.

Groundwater analytical data should also be collected to determine the current extent of the groundwater
contamination in the upper aquifer and the magnitude of contaminants relative to background,

Analytic results for surface water and sediment since the previous FYR indicate that upper-aquifer groundwater is
reaching surface water and adjacent sediments. However, additional study is needed to determine the potential
impact of these detections to human health and the environment,

EPA drafted a deed notice in 2007. EPA should revisit the deed notice and consider updating and strengthening it
to ensure long-term protectiveness, including provisions to run with the land and to address potential off-site’
groundwater and surface water impacts. The institutional control should also be properly filed with Harris County
to ensure it is located during property record searches.

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the
remedy selection still valid?
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Queétion B Summary:

Neither the OU1 or tl_r_l_e OU2 ROD identified cleanup goals for soil, shallow groundwater, or sediment.

The OU2 ROD identified MCLs as ARARs for the middle and deep aquifers. However, recent monitoring reports
have compared groundwater sampling results to TRRP Tier 1 PCLs, PCL and MCL action levels are currently the
same levels for COCs at the Site. Clean Water Act Water Quality Criteria were identified as surface water
ARARs in the 1984 and 1987 RODs and is considered the cleanup level. However surface water is currently
compared to TRRP Tier 1 groundwater PCLs. Except for lead, where the WQS is more stringent than the PCL,
PCLs and Texas Surface Water Quality Standards are currently the same for Site COCs. Sampling and monitoring
plans should be updated to clarify appropriate site action levels, as identified in the RODs, to evaluate
groundwater, surface water and sediment analytical results.

Vapor intrusion to indoor air was not considered as a potential exposure pathway in either ROD for the Site.
Current groundwater contamination data is not available to evaluate potential off-site vapor intrusion impacts.
Evaluating the current extent of the groundwater contamination in the upper aquifer and updating groundwater
maps will help in determining whether vapor intrusion could be a concern for nearby propetties.

QUESTION C: Has any other information come to light that could call into question the protectiveness of the
remedy?

Question C Summary:

There is no additional information about the Site at this time that would call into question the protectiveness of the
Site’s remedy.
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VL ISSUES/RECOMMENDATIONS

None.,

OU(s): 2

Issue Category: Remedy Performance

Issue: Data on the current extent of the groundwater contamination in the upper
aquifer is not available,

¢ Recommendation: Because of the high benzene concentrations in well
UA-12 at the eastern boundary of the Site, collect additional surface water
and sediment samples in the former sand pit adjunct to the site to
determine if the contaminated upper aquifer is impacting arcas beyond the
Site. Take appropriate measures to ensure protectiveness.

Affect Current
Protectiveness

Affect Future
Protectiveness

Oversight Milestone Date
Party/Support

Agency

Party
Responsible

No

Yes 9/27/2020

EPA/TCEQ EPA/TCEQ

OU(s): 1,2

Issue Category: Institutionai Controls

Issue: No deed notice was recorded on file with Harris County. The draft deed

notice contains limited information, which may not provide sufficient protection
from source material left in place during excavation and contaminated
groundwater.

Recommendation: Revisit and update the institutional contro! instrument to
strengthen language and ensure long-term protectiveness (e.g., make sure the
institutional control runs with the land, prevents exposure to contaminated
groundwater).

Affect Current
Protectiveness

Affect Future -
Protectiveness

Oversight
Party/Support
Agency

Party

Milestone Date
Responsible ‘

No

Yes EPA/TCEQ EPA/TCEQ 9/27/2019

OU(s): 2

Issue Category: Remedy Performance

Issue: Arsenic and benzene have been persistently detected in the middle aquifer
and petiodically detected in the deep aquifer since the previous FYR.
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Recommendation: Continue to monitor and evaluate contaminants of concern
(COCs) being detected more frequently in the middle and deep aquifers and
determine impacts to long term protectiveness.
Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
Agency
No Yes EPA/TCEQ EPA/TCEQ 9/27/2019
OU(s): 2 Issue Category: Remedy Performance
Issue: Perform regular sediment and surface water sampling as part of the
Operations and Monitoring (O&M) activities. Surface water and sediment data
have not been compared to ecological benchmarks. Local residents are presumed
to use the adjacent sand pit area for recreational purposes (swimming and
fishing).
Recommendation: Compare surface water and sediment sample data to
ecological benchmarks, or equivalent, and to appropriate human health screening
values to determine if further study is needed.
Affect Current Affect Future Party Oversight Milestone Date
Protectiveness Protectiveness Responsible Party/Support
‘ Agency
No Yes EPA/TCEQ EPA/TCEQ 9/27/2020
OTHER FINDINGS

¢ The OU2 ROD identified MCLs as ARARs for the middle and deep aquifers. Recent monitoring reports
have compared groundwater sampling results to TRRP Tier 1 PCLs. The TRRP Tier PCLs are the same
as MClLs,

s  Use the most recent TRRP Tier 1 PCLs to compare groundwater sampling analytic results in the O&M
Plan. The August 2016 Annual Groundwater Monitoring Report used the May 2011 TRRP Tier 1 PCLs
for residential groundwater to evaluate analytic results. TCEQ issued updated PCLs in March 2016,
however there were no changes to PCLs in 2016 that impacted the most recent sampling analytic results,

¢ Based on semi-annual monitoring data, some upper aguifer wells (e.g., UA-16) appear to be influenced by
seasonal variations or tidal changes. Additional study would help to identify potential tidal or seasonal
influences on upper aquifer groundwater.

¢ Ensure all monitoring well covers are locked, make repairs as necessary to barbed wire along the top of
fencing surrounding wells and repost warning signs on monitoring well fences. While the main entrance
gate is locked, fencing surrounds about 50 percent of the Site. Consider fencing the entire site perimeter,
including the shoreline along Grennel Slough, to discourage trespassers entering the Site from adjacent
water bodies.
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VIL. PROTECTIVENESS STATEMENT

Operable Unit: . Protectiveness Determination:
oul Short-term Protective

Protectiveness Statement: The remedy for OUL1 is currently protective of human health and the
environment, The OU1 remedy included excavation of waste material and contaminated soil to a depth
of 8 feet below ground surface and disposal at an off-site hazardous waste facility, backfilling of the
excavated area with clean soil, establishing vegetation, and installation of a security fence. EPA
completed source removal of site soils in 1987. For the QU remedy to be protective over the long
term, revisit the draft institutional control instrument to ensure long-term protectiveness.

s Statement(s):

Operable Unit: Protectiveness Determination:
ouz2 ' Short-term Protective

o Profectiveness Statement: The remedy for OU2 is currently protective of human health and the
environment. The OU2 remedy was a “no further action” remedy with long-term monitoring
of surface water and groundwater. For the remedy to be protective over the long term: 1)
collect additional surface water and sediment samples in the former sand pit adjunct to the site
to determine if the contaminated upper aquifer is impacting arcas beyond the Site and take
appropriate measures to ensure protectiveness; 2) revisit the draft institutional control
insirument to ensure long-term protectiveness; 3) continue to monitor and evaluate
contaminants of concern (COCs) being detected more frequently in the middle and deep
aquifers and determine impacts to long term protectiveness; 4) compare surface water and
sediment sample data to ecological benchmarks and to appropriate human health screening
values to determine if further study is needed.

1

tiveness Statement

Protectiveness Determination:
Short-term Protective

*  Profectiveness Statement. The Site remedy is currently protective of human health and the
environment. For the remedy to be protective over the long term: collect additional surface
water and sediment samples in the former sand pit adjunct to the site to determine if the
contaminated upper aquifer is impacting areas beyond the Site and take appropriate measures
to ensure profectiveness; revisit the draft institutional control instrument to ensure long-term
protectiveness; continue to monitor and evaluate contaminants of concern (COCs) being
detected more frequently in the middle and deep aquifers and determine impacts to long term
protectiveness; compare surface water and sediment sample data to ecological benchmarks and
to appropriate human health screening values to determine if further study is needed.

VIIL. NEXT REVIEW

The next FYR Report for the Highlands Acid Pit Superfund site is required no later than five years from the
completion date of this review,

24




APPENDIX A — REFERENCE LIST

Annual Groundwater Monitoring Report December 2015 and May 2016 Sampling Events. Highlands Acid Pit
Federal Superfund Site. Texas Commission on Environmental Quality. August 2016.

Water and Sediment Monitoring Data spreadsheet from November-December 2016 sampling event. Highlands
Acid Pit Federal Superfund Site. Texas Commission on Environmental Quality. December 2016.

Final Report for Highlands Acid Pit, Highlands, Texas - Groundwater Contamination Evaluation. United States
Environmental Protection Agency Region 6. April 1987.

First Five-Year Review, Highlands Acid Pit Superfund Site. United States Environmental Protection Agency
Region 6. November 1995.

Fourth Five-Year Review Report for the Highlands Acid Pit Superfund site. United States Environmental
Protection Agency Region 6. September 27, 2012.

Health Assessment, Highland Acid Pit (NPL) Site. Highlands, Harris County, Texas. Agency for Toxic
Substances and Disease Registry. December 7, 1988.

Institutional Controls: A Site Manager's Guide to Identifying, Evaluating and Selecting Institutional Controls at
Superfund and RCRA Corrective Action Cleanups. United States Environmental Protection Agency. 540-F-00-
005. September 2000.

National Primary Drinking Water Regulations. Maximum Contaminant Levels Table. United States
Environmental Protection Agency. 2009. hlips://www.epa_gmffground—\-\falcr—and—drinking-waler/ﬂationa!-
primary-drinking-water-regulation-table. Accessed January 10, 2017.

Operations and Maintenance Plan, September 2011, Highlands Acid Pit, State Superfund Site, Contract No. 582-
10-91049, Work Order No. 246-0023. URS. September 23, 201 1.

Record of Decision, Highlands Acid Pit, OU1. United States Environmental Protection Agency Region 6. June
25, 1984,

Record of Decision, Highlands Acid Pit, Groundwater Operable Unit. United States Environmental Protection
Agency Region 6. June 26, 1987.

Remedial Action Feasibility Study, Highlands Acid Pit, Highlands, Texas. Texas Commission on Environmental
Quality. December 1983.

Second Five-Year Review Report for the Highlands Acid Pit. United States Environmental Protection Agency
Region 6. September 27, 2002.

Texas Risk Reduction Program, Protective Concentration Levels. Texas Commission on Environmental Quality.
March 2016.

Third Five-Year Review Report, Highlands Acid Pit Superfund Site. United States Environmental Protection
Agency Region 6. September 28, 2007. '

A-1






APPENDIX B - SITE CHRONOLOGY

Table B-1: Site Chronology

Texas Commission on Environmental Quality (forméily known as TDWR)
received a telephone
complaint concerning the Site,

“May 1978

TDWR analysis of sludge, sediment, and stormwater samples found low pH,
concentrations of metals, high chemical oxygen demand and high total
organic carbon.

September 1973

TDWR analysis of groundwater samples found VOCs and heavy metals.

October 1981

EPA proposed adding the Site to the NPL

June 1982

EPA and TCEQ entered into a Cooperative Agreement for a state-led RI/FS.

September 1982

EPA added the Site to the NPL.

September 1983

State-led Site Investigation Report is completed and indicates extensive
contamination of site media with heavy metals and VOCs.

December 1983

State completed the Site’s RI/ES Report.

December 1983

EPA finalized the ROD for OUL, June 1984
The Site’s remedial action design and site-safety plan was completed. January 1985
EPA finalized the ROD for OU2. June 1987

TCEQ conducted O&M activities at the Site.

July 1988 to July 1996

TCEQ collected groundwater samples from the private well of
the Baytown Boat Club north of the Site and concluded that the water
quality was not impacted based on analyzed constituents.

August 1994

TCEQ assumed responsibility for 30 years of O&M activities at the Site. June 1993
EPA and TCEQ agreed on a revised well development plan, which proposed May 1996
10 additional monitoring wells with a revised monitoring strategy and an

expansion of the sampling analysis program.

EPA completed the Site’s first Five-Year Review (FYR) Report, June 1996

EPA contractor conducted additional groundwater sampling activities at the
Site.

April 1997 to December 1999

TNRCC completed the Site’s revised O&M Plan. September 2001
EPA completed the Site’s second FYR Report. September 2002
EPA drafted the site deed notice, which was recorded by a public notary. July 18, 2007
EPA completed the Site’s third FYR Report. September 2007
TCEQ selected URS as the Site’s O&M contractor. 2011
URS completed the Site’s O&M Plan. September 2011
EPA completed the Site’s fourth FYR Report. September 2012







APPENDIX C — SITE BACKGROUND

Geology
The Site is located on the banks of the San Jacinto River and is geologically situated within recent meanderbelt

alluvial sediments (upper sand). This alluvial material ranges in thickness from 18.5 feet to 26.0 feet, with an
average thickness of 22.5 feet, :

The recent alluvium ovetlies the Beaumont Clay, and the sharp contact between the two formations is evident.
This clay deposit is about 30 feet thick across the entire site area. Samples of the upper 1 to 6 feet of the clay were
typically stiff, very slightly silty. Below this clay interval lies a 23-foot to 26-foot thick sand interval (middle
sand). Below this sand interval another clay deposit was encountered with a thickness of about 25 feet.
Underlying this clay interval, a sand deposit (lower sand) was encountered with an average thickness of 16 feet.

Hydrogeology
The permeability of the upper alluvial sand ranges from 4.0 to 8.0 feet/day. Groundwater elevations in the upper

sand are strongly correlated with the level of the San Jacinto River, indicating that the river and the upper aquifer
are hydraulically connected. Due to this connection, groundwater flow varies with the level of the river. At high
tide, the primary flow directions are east toward the sand pits and south toward Clear Lake. The groundwater flow
to the west, toward the San Jacinto River, is small. About 45 percent of the groundwater leaving the Site
discharges into the sandpits. The remaining 55 percent discharges to Clear Lake and Grennel Siough with most
flowing toward Clear Lake. At low tide, similar flow patterns are evident. However, the groundwater elevations
and gradients are lower and there is some inland flow to the southern portion of the Site. Groundwater elevations
for wells completed in the upper sand range from 1.64 to 2.25 above mean sea level.

The groundwater for the region is provided by two aquifers, the Chicot and the Evangeline. The Chicot Aquifer is
a drinking water aquifer and is made up of the four Pleistocene age formations (Beaumont, Montgomery, Bently
and Willis). At the Site, the Chicot extends to a depth of about 700 feet. The identified aquifers underlying the site
arc termed the upper, middle and lower. The middle and lower aquifer/sands at the Site are in the Chicot aquifer;
the upper aquifer/sands consist of alluvium associated with the San Jacinto River, The Evangeline Aquifer is
below the Chicot.
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Figure D-1: Site Vicinity Map

APPENDIX D - SITE MAPS
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Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational
purposes only regarding EPA’s response actions at the Site.
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APPENDIX E — SITE INSPECTION CHECKLIST

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST

I. SITE INFORMATION

Site Name: Highlands Acid Pit Diate of Inspection: 12/05/2016
Location and Region: Highlands, Texas 6 EPA ID: TXD980514996
Agency, Office or Company Leading the Five-Year . o o
Review: EPA Weather/Temperature: Rainy, 50°F
Remedy Includes: (Check all that apply)
[ 1 Landfill cover/containment X1 Monitored natural attenuation
Access controls {1 Groundwater containment
Instititional controls [7] Vertical barrier walls

] Groundwater pump and treatment
[] Surface water collection and treatment
I Other: Surface water and sediment sampling

Attachments: [} Inspection team roster attached [ ] Site map attached

il. INFERVIEWS (check all that apply)

1. O&M Site Manager

Name Title Date
Interviewed [ | at site [} at office [ ] by phone Phone:
Problems, suggestions [ | Report attached:

2. O&M Staff

Name Title Date
Interviewed [ ] atsite [] at office [ ] by phone Phone:
Problems/suggestions [ ] Report attached:

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices). Fill in all that apply.

Agency Harris County Pollution Control Services Department
Contact Bob Allen Director 12/05/2016

Name Title Date Phone No.
Problems/suggestions [_] Report attached:

Apency Texas Commission on Environmental Quality

Contact  Sherell Heidt Project 11/18/2016
Name : Manager Date Phone No.
Title

Problems/suggestions [ ] Report attached:

Agency
Contact

Name Title Pate Phone No.
Problems/suggestions [ | Report attached:

Agency
Contact

Name Title Date Phone No.
Problems/suggestions [_] Report attached:

Agency
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Contact ____
Name Title Date Phone No.
Problems/suggestions {_| Report attached:
4. Other Interviews (optional} [ ] Report attached:
Local residents, Site O&M contractor
III. ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply)

1. O&M Documents
] O&M manual ] Readily available [] Up to date N/A
[ As-built drawings L] Readily available (7] Up to date K n/a
1 Maintenance logs "] Readily available [ Up to date DA
Remarks:

2. Site-Specific Health and Safety Plan "l Readily available [} Upto date N/A
[] Contingency plan/emergency response plan [} Readily available  [] Up to date D N/A
Remarks:

3. O&M and OSHA Training Records [ Readily available ] Up to date N/A
Remarks: .

4. Permits and Service Agreements I
[] Air discharge permit [} Readily available [ Uptodate [ NA
[] Effluent discharge [] Readily available [ ] Upto date X A
[] Waste disposal, POTW [] Readily available [ ] Up to date N/A
[7] Other permits: __ [] Readily available [ Uptodate D4 N/A
Remarks:

5. Gas Generation Records [] Readily avaifable [ Uptodate §X WA
Remarks:

6. Settlement Monument Records [ Readily available [ ]Uptodate [ N/A
Remarks:

7. Groundwater Monitoring Records B Readily available [X] Up to date CIwva
Remarks:

8 Leachate Extraction Records [ ] Readily available  [] Up to date N/A
Remarks:

9. Discharge Compliance Records
[ Air [] Readily available [] Up to date <] ™A
[] Water (effluent) [T Readily available ] Up to date X A
Remarks:

10. Daily Access/Security Logs [7] Readily available [ ] Up to date N/A
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Remarks:

Iv. 0&M COSTS

1. O&M Organization

[] State in-house X Contractor for state

{] PRP in-house [] Contractor for PRP

[} Federal facility in-house ] Contractor for Federal facility

[

2. Q&M Cost Records

B4 Readily available Up to date

[] Funding mechanism/agreement in place 1 Unavailable

Original O&M cost estimate: [ Breakdown attached

Total annual cost by year for review period if available

From: 09/2011 To: 08/2012 $88.000 ] Breakdown attached
Date Date Total cost

From: 09/2012 To: 08/2013 $91.000 [} Breakdown attached
Date Date Total cost

From: 09/2013 To: 08/2014 $90.000 [] Breakdown attached
Date Date Total cost

From: 09/2014 To: 08/2015 $77.000 [] Breakdown attached
Date Date Total cost

From: 09/2015 To: 08/2016 $80.,000 ] Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs during Review Period

Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS [X] Applicable WA

A. Fencing

1. Fencing Damagec [] Location shown on site map ~ [X] Gates secured RN

Remarks: Entrance gate in good shape. Some perimeter fencing damaged. Some fencing around wells
showing signs of wear and tear.

B. Other Access Restrictions

1. Signs and Other Security Measures [] Location shown on site map ~ [_1N/A

Remarks: Warning signs in Spanish and English posted at site entrance and on fencing surrounding site
wells. Some well fence signs had fallen off, been removed or been blown off.

C. Institutional Controls (1Cs)




1. Implementation and Enforcement

Site conditions imply ICs not properly implemented [ Yes No [Iw/A
Site conditions imply ICs not being fully enforced [JYes [ No XIN/A

Type of monitoring (e.g., self-reporting, drive by): self report
Frequency: as needed

Responsible party/agency: TCEQ, EPA, site owners

Contact

. Name Title Date Phone no.
Reporting is up to date BdYes [ONo [ WA
Reports are verified by the lead agency Yes [No [JIwa

Specific requirements in deed or decision documents have been met [ ] Yes No [INA
Violations have been reported [Mves [INo N/A
Other problems or suggestions: [_| Report attached

Copy of deed notice was not found in search of Harris County online property records.

2. Adequacy [1ICs are adequate ICs are inadequate /A

Remarks: A copy of the deed notice is included in the 2012 FYR. However, the deed notice was not found
during research using the Harris County online property records. The deed notice states it was recorded
with Harris County on March 6. 2006, but no record was found on file under the deed file number, TCEQ,
EPA or site owners may not have recorded the deed with the county.

D. General

1. Vandalism/Trespassing [ ] Location shown on site map  [[] No vandalism evident

Remarks: Fence bent/damaged both by SW-07 and east of UA10, in the south/southeast part of the Site.
There was also refuse located by SW-02.

2. Land Use Changes On Site N/A

Remarks: Site is not in use except for sampling and moniforing activities.

3. Land Use Changes Off Site D N/A

Remarks: The adjacent northern parcel is still used for oil and gas production. The boat club is still
operating north of the Site.

V1. GENERAL SITE CONDITIONS

A. Roads [ ] Applicable [X] N/A

1. Roads Damaged 1 Location shown onsite map [ ] Roads adequate WA

Remarks: No roads are located on site.

B. Other Site Conditions

Remarks:
VIL. LANDFILL COVERS [ Applicable [X] N/A
A, Landfill Surface
I. Settlement (low spots) [ Location shown on site map {] Settlement not evident
Area extent: Depth; _

Remarks:




Cracks [} Location shown on site map [} Cracking not evident

Lengths: Widths: Depths:

Rematks:

Erosion ] Location shown on site map [ Erosion not evident
Area extent: Depth: _
Remarks:

Holes - [] Location shown on site map [] Holes not evident
Area extent: Depth:
Remarks:

Vegetative Cover [ Grass [ Cover properly established
[} No signs of stress [ Trees/shrubs (indicate size and locations on a diagram)
Remarks:

Alternative Cover (e.g., armored rock, concrete) LIN/A

Remarks:

Bulges [ Location shown on site map [} Bulges not evident
Areca extent: Height:
Remarks:

Wet Areas/Water Damage [] Wet areas/water damage not evident

[} Wet areas [} Location shown on site map ~ Area extent:

{1 ronding [ Location shown on site map Areaextent: ___

[ Seeps (] Location shown on site map Areaextent: _

[} Soft subgrade [ Location shown on sitemap  Arsaextent:

Remarks:

Slope Instability [ Slides [] Location shown on site map

{1 No evidence of slope instability

Area extent:

Remarks:

B. Benches [ Applicable N/A

(Horizontally constructed mounds of earth placed across a stecp Jandfill side slope to interrupt the slope in
order to slow down the velocity of surface runoff and intercept and convey the runoff ta a lined channel.)

Flows Bypass Bench ] Location shown on site map N/A or okay
Remarks:

Bench Breached [} Location shown on site map [C] N/A or okay
Remarks:

Bench Overtopped [] Location shown on site map [ N/A or okay
Remarks:
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C. Letdown Channels [ Apptlicable  [<] N/A

(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side
stope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies,)

1. Settlement (Low spots) [ Location shown on site map L] No evidence of settlement
Area extent; Depth:

Remarks:

2. Material Degradation [ Location shown on site map ] No evidence of degradation
Material type; Areaextent: _
Remarks:

3. Erosion [ Location shown on site map [ No evidence of erosion
Areaextent: Depth:

Remarks:

4. Undercutting [] Location shown on site map [} No evidence of undercutting
Areaextent: Depth: _
Remarks:
3, Obstructions Type: _ ] No obstructions
[ Location shown on site map Area extent:
Size:

Remarks;

6. Excessive Vegetative Growth Type:
[ No evidence of excessive growth
[] Vegetation in channels does not obstruct flow
[} Location shown on site map Areaextent:

Remarks:

D. Cover Penetrations [ Applicable  [X] N/A

I Gas Vents [] Active [] Passive
LT Property secured/focked (7 Functioning [ Routinely sampled  [_] Good condition
[ ] Evidence of leakage at penetration [[] Needs maintenance C1NA

Remarks:

2. Gas Monitoring Probes
[ Properly secured/locked [ ] Functioning ] Routinely sampled (] Good condition
[_] Evidence of leakage at penetration [ Needs maintenance Jwva

Remarks:

3. Moenitoring Wells (within surface area of landfill)
(7] Properly secured/iocked [ Functioning ] Routinely sampled ] Good condition
[ ] Evidence of leakage at penetration [ Needs maintenance CINvA
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Remarks:

4, Extraction Wells Leachate
[] Properly secured/locked L] Functioning [ Routinely sampled  [[] Good condition

[] Evidence of leakage at penetration [] Needs maintenance [ N/A
Remarks:
5. Settlement Monuments [ 7§ Located [] Routinely surveyed [ 1N/A
Remarks:
E. Gas Collection and Treatment ] Applicable X N/A
1. Gas Treatment Facilities |
[} Flaring [ Thermal destruction [] Collection for reuse
] Good condition [T} Needs maintenance
Remarks:
2. Gas Collection Wells, Manifolds and Piping
[ Good condition [] Needs maintenance
Remarks:
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
[] Good condition [1 Needs maintenance CINA
Remarks:
F. Cover Drainage Layer [ Applicable N/A
I. Ontlet Pipes Inspected [] Functioning CIN/A
Remarks:
2, Outlet Rock Inspected ] Functioning RV
Remarks: .
G. Detention/Sedimentation Ponds ] Applicable B N/A
1. Siltation Area extent: Depth: _ A

[] Siltation not evident

Remarks:

2. Erosion Area extent: Depth:

[ Erosion not evident

Rematks:
3, Outlet Works [ Functioning 1wA
Remarks:
4, Dam [ Functioning CINA
Remarks:
H. Retaining Walls [[1 Applicabie N/A
1. Deformations [1 Location shown on site map "] Deformation not evident
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Horizontal dispfacement: Vertical displacement:
Rotational displacement:

Remarks:

2. Degradation ] Location shown on site map ] Degradation not evident

Remarks: _
I Perimeter Ditches/OHf-Site Dis;:harge [C] Applicable  [X] N/A

L Siltation (] Location shown on site map [T Siltation not evident
Areaextent: Depth: _
Remarks:

2. Vegetative Growth [} Location shown on site map RN
[] Vegetation does not impede flow
Areaextent: Type:
Remarks:

3. Erosion [T Location shown on site map [} Erosion not evident
Areaextent; Depth: _
Remarks:

4, Discharge Structure ] Functioning C1wA
Remarks:

VII. VERTICAL BARRIER WALLS [ Applicable [ N/A

1.  Settlement [ Location shown on site map [] Settlement not evident
Areaextent: Depth: _
Remarks:

2, Performance Monitoring Type of monitoring:

L] Performance not monitored
Frequency: [} Evidence of breaching
Head differential:

Remarks:

IX. GROUNDWATER/SURFACE WATER REMEDIES [X] Applicable [] N/A

A. Groundwater Extraction Wells, Pumps and Pipelines [ Applicable [ N/A

k.

Pumps, Wellhead Plumbing and Electrical
['] Good condition L] Al required wells properly operating [} Needs maintenance Na

Remarks:

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances
] Good condition [C] Needs maintenance
Remarks:

3. Spare Parts and Equipment




" [] Readily available { ] Good condition [] Requires upgrade ] Needs to be provided
Remarks:
B. Surface Water Collection Structures, Pumps and Pipelines [] Applicable K N/A

1. Collection Structures, Pumps and Electrical
[] Good condition [ ] Needs maintenance
Remarks:

2. Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances
[] Good condition [ Needs maintenance
Remarks:

3. Spare Parts and Equipment
[] Readily available [] Good condition [T Requires upgrade 1 Needs to be provided
Remarks: _

C. Treatment System [] Applicable P N/A

1. Treatment Train (check components that apply)
[] Metals removal ] Oil/water separation [l Bioremediation
[] Air stripping ] Carbon adsorbers
[ ] Filters:
] Additive (e.g., chelation agent, flocculent):
] Others:
[} Good condition [] Needs maintenance
] Sampling ports properly marked and functional
[} Sampling/maintenance log displayed and up to date
[] Equipment properly identified
[] Quantity of groundwater treated annuatly:
[T} Quantity of surface water treated annually: _
Remarks:

2. Electrical Enclosures and Panels (properly rated and functional)
FInA ] Good condition [} Needs maintenance
Remarks:

3. Tanks, Vaults, Storage Vessels
R [} Good condition [7] Proper secondary containment [ ] Needs maintenance
Remarks:

4. Discharge Structure and Appurtenances
OJwa [] Good condition ] Needs maintenance
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Remarks:

3. Treatment Building(s)
[Iwa [[] Good condition (esp. roof and doorways) [] Needs repair

[ Chemicals and equipment properly stored

Remarks;

6. Monitoring Wells (pump and treatment remedy)
[ Properly secured/locked L] Functioning [ Routinely sampled [ ] Good condition

[} All required wells located [ Needs maintenance O N/A

Remarks:

D. Monitoring Data

1. Monitoring Data
[J1s routinely submitted on time B4 Is of acceptable quality

2. Monitoring Data Suggests:

[ Groundwater plume is effectively contained [] Contaminant concentrations are declining

E. Monitored Natural Attenuation

I, Monitoring Wells {natural attenuation remedy)

B Properly secured/locked Functioning  [X] Routinely sampled  [¥] Good condition
BJ Al required wells located [] Needs maintenance /A

Remarks: Wells appear to be in good condition. All wells were surrounded by locked fences. Most well
caps were also locked, but 2 few wells (MA-02. DA-02, DA-05, DA-06) did not have locks at the time
of the inspection, Most wells were labeled, but many labels were weathered and difficult to read and
could be replaced to be more easily identified. particularly in areas where wells are clustered. The well
Ppad for MA-06 is being undercut by erosion.

X. OTHER REMEDIES

If there are remedies applied at the site and not covered above, attach an inspection sheet describing the physical
nature and condition of any facility associated with the remedy. An example would be soil vapor extraction.

X1. OVERALL OBSERVATIONS

A, Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain confaminant
plume, minimize infiltration and gas emissions),

Cleanup included excavation of contaminated soil above the water table (8 feet below ground surface) and
disposal at an off-site hazardous waste facility, backfilling of the excavated area with clean soil,
establishment of vegetation, and installation of a security fence, The remedy also included monitored
natural attenuation, long-term maintenance and groundwater monitoring. Institutional controls were not
called for in ejther ROD, but a deed notice was drafted in 2007. While a copy of the notarized institutional
control was included in the 2012 FYR. the deed notice for the Site was not found during online research

of Harrjs County property records, The rest of the remedy appeared to be functioning as designed.

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures, In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.,

O&M activities at the Site include semi-annyal sampling of groundwater, surface water and sediment;
maintaining site security, including replacing or repairing signs, gates, fencing and locks: managing the

vegetative cover, including mowine, debris removal and addressing any soil erosion; and managing IDW

generated during sampling, Fencing around wells was generally in good condition and locked. A few well
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covers were missing locks, but should not impact shori-term protectiveness. The concrete pad for one
well, MA-06 (see photo), was showine significant signs of erosion around and under the pad. All site
wells were located, but labeling could be updated, No TD'W waste was found on site, which was an issue
during the 2012 FYR inspection. Vegetaiion appeared to be in pood condition and was well established
across most of the Site. Due to heavy recent rains, there were some small areas of erosion seen that should
be addressed during the next O&M event. but the erosion channels were not deep enough to jmpact
current protectiveness. Trash and other debris were found along the perimeter of the Site, both along the
shoreline and in the woods along the shore, suggesting potential trespassing on site. The site perimeter
fence. which extends along the eastern boundary from the entrance gate down to SW-2, needs repair in
places, and could potentially be extended along the western boundary to dissuade trespassing on site from
neighboring water bodies.

Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised
in the future. '

Outside of the soil erosion seen around and under the conerete pad for well MA-06, there were no other

current indicators of potential remedy problems identified during the inspection,

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
N/A
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APPENDIX F — PRESS NOTICE
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APPENDIX G - SITE INSPECTION PHOTOS

After Cleanup
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Gated entrance to the Site, circa 2001
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Site Inspection Photos: December 2016
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Gated entrance to the Site

View south, looking across the Site
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Well UA-16
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Well UA-11 in the middle of the Site
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SW-2, surface water and sediment pling location, along the southern site boundary
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Wells A-l 7. and MA-02
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Well UA-14

Wells DA-02, MA-05 and UA-12 (from left to right)
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Baown Boat Club, located north of th Site




APPENDIX H - DATA TABLES

Table 1 :
2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Hightands Acid Pit
Highlands, Harris County, Texas
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2016 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data
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Highlands, Haitis County, Texas
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2015 Semi-Annual Groundwater Monitering Report
Groundwater Analytical Data

Highlands Acid Pt
Highlands, Harris County, Texas
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Table 1
2016 Sernl-Annual Groundwater Monitoring Report

Groundwater Analytical Data
Highlands Acid Pit
Hightands, Harsis County, Texas
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Table 1
2018 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Highlands Acid Pit
Highlands, Harris County, Texas
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Table 1
2015 Seml-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Highlands Acid Pit
Highlands, Harris County, Texas
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Table 1
2015 Sernl-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Highlands Acid Pit
Highlands, Harris County, Texas
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Table

2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Highlands Acid Pit
Highlands, Harris Ceunty, Texas
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Table 1
2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Highlands Acid Pit
Highlands, Harris County, Texas
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Table 1
2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Hightands Acid Pit
Highlands, Harris County, Texas
o8
TRRE Tier | Reskdertal
) WAD3 A 05

i WADS MADS MADS a8 ML A G 1A D8
asaLvre [ren L HAPONAAGED[HaPwosonsiz] PRl g, HaTa | Mobes ] meeasse HPADS 190 HAPAADSAD | HAEAIAS- 110

o, owowaon | nenan (6 osomz] 2 ezors | TR | dulan 1an0n suRps 1S 68086

teszsot | 1siismor worsons | WENZ T et e | eSS m W
[vOuATILE OROATSE EOMPOURDS tagl)
lserzane s womm | <0000 0 mom 000594 anmm oo | <emom woam o3t «0O000Y 00004 d
[emymenme u 000010 <0600 0 0008 om | s wgenn | <qmom ) 000030 ooy | <aoomav
s 0 001 <0000 <0000 00030 aomE acome | <o “Goma <o omomy | <oowomu
beysenas, re 0 comaty | cooomo amom 400w @ owR 0osa | <ot0om Q0mD 0m0® amiiy | <aooegw
[SEM-VOLAYILE ORUARSS COMPOUNDE (Mgh)
lpnarct 13 vomisy | aoommur | coomeowr  feooomsunr]  <ovoise aomm? | wmesun|nooorw uaun hemo- | caoooxe W aurmeo | <0 00005 wLsuR | <0 omissy
. - . b . .000ces Uit

[P s B wmoaw | comwoor | womour feomwmwe] aomie apps | coomzuar | conmounvsse | cocemnuiuso wmmay | SR
ETALS g
aseric o1 00 e cous sz om0 soza vzt .09 D20
wkm 3 ion ) wia o vz 1 e o [ [
csctmiun oo <000 «no0cEn <1.mom <0.00080 oo wooma | ~omom <000 dmosn ooy | awonomoy
cromim wio <eomz BT o010 00012 Qmta @ D009 <t @anie oracte | wooway
kst s o | <oooor wom <0 w7 wumm  |omenwee| ol 000700 P sy | comomny
y— Gore wamomz | <0oone <n00E2 <D00I4Z 000042 woren | monz 00050 <0pmoa <aoomaoy | wwmmy
5esrum 0050 <000 <D0 apoIFyT <0.0010 <o <010 <Dt <80mm <0010 <oty <d00tioy
Larcer e Q0Em | «00m0 @ moa <0 60090 000008 «aooms | <oooass 0000000 00030 ooy | aoamou
FOTHER.
SEES HA 142 33 51 1% mm " 15 wn 1 LE w0
e Dnssived Sctics A a4 w2 2 2n m 338 =8 0 e 116 s

H-10




Table 1

2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Highlands Acid Pit

Highlands, Harris County, Texas
A0S

TREP TE:1
. r WA-DS w05 HADS W05 WA il A0 k05 MAD (DUF) A6 MADS WAL
pasLTe ey HAPOMMA06] HAPOH-A06-0] HAP 1A06.0705120 | HAR-1ea06- 120120 ar s 0619120 " MM | warsanni ot Hap-iacs.060 | MAP AT 081 | Hapawa0e0a1 | nas-ieads: 0o] Hamaos 11
mov. 0t | et orDsmR2 ) owisanty | pONES | s ainoors e nayans | saeol | pnewns | esswe
s | s [E=rr) 1291301209 [E2XTE N aderried BT MUORSE ] 101084510 | 156606608
[V OLAT L CRGAHTE COMPOUND B (L1 38]
e o5 <topmR By <0000 Qoo wEE op0aLd <0002 <000 o002
[Etynereen: ot 200010 <0010 ] 000030 €006 <000 <0009 om0 | commay [ <ooesou
Tesne 10 000410 <0.00010 Er D003 <0000 <0000 <400 G000 om0 | <osomou | <0oomou
[estenes, oo w ez s a1y [T 290087 <0 03050 <0 0% oot d o <G60050 o2y L 00041
R EMEYCUATILE OROANIE COMPOUNDS frgt)
- . - . . . |e0oom asun {00000 80R, | <. ua-
prerat 2] oomsaur | <mowaus 20007 U Quoaur | ocxsower | somiaa | <6 oo uk VEan e | MaeD.ror | AURsmme | TON®S | eoosed
- . . . | ~emoozpun | <oomos - | <omommaun 256011 UH-
P a4 000 | <0000H0U <CO0IDRT <EOMDULL <0 00010 GowMa | <bo0 ux: e e P~ ozam | R
PETALS (i)
i 2010 20008 aoowiz spite a0l o.coaz 0107 P oma 200060 EY
B 26 (e a1 216 [ our a1 atas o1 am wum asmy ooeze
Cadmium owss <0 80050 e < mom 090990 L 0@ 000008 <0036 < e woosBe | <omemoy | <ocomwy
COBIGH
Cheamirm win @iz [y o2 «woor2 <amio Prrn Lo <0000 000100 awme [ Satee | owomy
Lo aois PLLIS N T Ry <ot 0mom aomm @op01z <0000 «0moma wooora | dmoeey | cowosmu
[Mecury G006 <D B0OUZ <00 <0 000042 0000042 <0 002 «0.50045 <0000012 <000 < BIGO100 <0040 | <DO0M040A U | <O LIOIAY
seeniurn 060 <001 RUT ooty <8010 5001 10U <0mte pr Do0I0 <0010 oo | <anonoy | o<ooorou
steee a2 <0003 Y <0t <0.0068 <0.00080 000 0000055 <0000 0000300 «woowo | omrmou | <soomou
oreR
Swste ™ 761 e 10 558 70 am E 13 i 190 123 "
Folt Cissaved s WA amn 416 10 28 an ESd m ] E Ee sto m




Table 1
2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data
Highlands Acid Pit
Highlands, Harris County, Texas

S
TRRFP Tt | RE4Cerad| .
- ) a7 a0 oue) WA MADT W mao? a7 WALT WA7 WaoT MAGT
s HAPOM-MAOT|HAPCM-DLE | HaPOM-MAD M| HAP-MADT-TT051 240 | HAR-HADT- 128170 HA® MALT- 0519130 HAP-HA07HOVIAE3 | HAP-IAOZJLL 2014 HAP-MALT-183 HAPAAAOT-050 | HAPMADZ-100] HAPMALT11Q
g cnvat | sstaant |t oz ez Cenaais 034122014 o020 [ S4n0s | AIemts | emnos
118105 11001630 HITR08 120723108 129100 a2 o 145705310 L H545-12 AHS0ETENE | HS S 120027-02 RS D003
OLATILE QRGANIC COMPOUNDS (mpl)
Heraere a0 «ommo | <osow | egom 0000 <man <ttt 000074 <apomn 000020 @00M0 | oMy § ooy
FFUyhenzens o <0800 <0610 00 Rilitici) <003 000030 <D 0EX Rlelcnich] R e nicliy <@ 000a <0 00030 4 <000
Toume ie =DEemIn <0 CmIT 00010 00000 <0013 0N <D OEX <0000 Rl vk < DD Lsjuiliesli] <G OOZ04
[{ylenes, olal n AwId aavidd 000124 Eikisco ] Rt} oreH <D0 0012 000050 oz 200078 0LOU0ES I
[SEM YOLATILE ORGANIC CORMFDUHOS (mgl)
premi va <0005 |amomui | <amesawsr | osmmur | oomEsws 008050 8000082 ampmus [ R O e | crommse | cotamxu
Fyitine nom omour |«®nour] <ansaausr 00010 R <0 61O L <t 0ata <oooms <004 VL anunii- 0D ommer | ey
LAETALS (mgl)
[ Ends :3: 11: 000804 J Q568 00055, 000524 000576 000530 0,005 0.00e2 00083 G008 0007 ©.00653 UH-MB
szt 20 st 479 o o [ s 0.108 [ [ oz 018
- 20mim aman 00K 0 0H0E <6 BER =0 [em <0.0oREY <@ binE <01 Qe <0009 =0 E0IY <G OKED <0 (NIT200 <0 000
S, 510 amz | sz <oent ooz oz 40010 EX onoze 3 05100 o | (NI Jooomz e
¥ ~at ao1s <0007 <0 M 0 0EA <6 HED <0 EOn «0 0070 00T aecoid <0007 <0 D0a <0 DR b <00ER ¥
VEMUrY [ifaval 0 00012 =0 02 <0 BOmNZ <BO0004Y <0 000042 =D (AR «( 0020 <0000412 <0 EXOO400 <0 0O0MA 00000460 <0 00040 1F
{Serenium 0050 <0 En <3 00D «a0a10 oozl <D0t <0 DG <0 DOl Ricindl] <0 09100 0 <0 @iy <1061 16U
Saven oiz <10D3E Ruli i) Rleg il «0 00050 <0 00SF «f 04k «[1.00060 0 06 <0k 0080 <0 KEd <0 I U <OO0EE U
JOTHER
HUEc A 983 - 0Exs ma 447 1B a3 " 634 83 23UH-CCE LRI
Motdl Disspived Bagns L) 2% = 31 az g 357 2 T4 g ne 4

H-12




Table 1
2015 Semi-Annual Groundwater Monitoring Repoart
Groundwater Analytical Data
Highlands Acid Pit
Highlands, Harris County, Texas

o8
THAP Tigs | R knlis HADR
YiE PCLY MA-D8 rA-D] HA-DS AR MWA-TB [CUP)HAP- WAD8 MAH MA.DF MADE #HA-DR WA 0R (DAY 408 AR
G SHAPON-WALE] HAP O ADE B | HAP-RAN- 07061 20| 1128120 AL 112810 HAP-MATDETN13-] | HAPMAAZNCVIOT S FHAPIADIJ UL | HARFADGEQ | HAP-ANE. D) | RAP-MADEHDD) HAP-IARDE- 1M | HAP-HAGE-118
maL DRO4MIL RN QTN | 2Bz \Wz=rell Qarzirnd CF2DIL AUTIM OH 1272015 312015 122015 £2070016
noa@m | neen 12D ez | oz I 12021012:21 womsisar | ranmsaz | 150357803 | 19srem {Hsistmme o] Hs1eme1S07
EVOLATILE ORGANIC CONPOUNDS fmgt)
Bermere oS <0 ik <0 (N <0 0 <0030 o0 DO <0 Erm =0 T Rlilivizi] <0 0mx 0 H0Fm0 Ruluor.a i Ruluerealiy
[Ettyiberzens om <6 g <0 g <003 <0 B «0 00Ea Laifiaikid <0 000 <qonmn <0031 <0mme MR U <000
| Eonmng 1 <0 R =1 0m10 <0 00y <0 00 < £0000 <0.00020 <0 000X “0 AT <0000 aliiies] <00RE <0y <0 MRy
y1EnE3, e 1a oan 0.2068 000 G000 0002 2.0061 oocEs ool 0054 onz 01t D065 00186
[SENMEVOLATILE ORGANIC EOMPOUNDE ImgL)
. . - e . . o . . |~oeaoezse | e moms . |<eonos i "
Fheng 3 0w <0060 1 <000 L <} DEEIDGD WL <[ EONGETUIL 0 DD Sefcvalich] B0 L SUR" SRS SURMSSD *0 NI L Rluihie-l)
[ - . + - <0 OIEA0 U - | < OROG LIL. | <D 0000 LWL <0 (0030 L
Pymans D02 <o | <6 emadte L @moer  |<nmamwl | oou Qa0 <0 <0003 YA oy el o | e mmay |0
LETALS (mgL)
|raserec one GH0E39 oeles 04112 oo 00108 o010 a0eam Q00 200304 00053 PocE 0.00%07 000825 UHMA
EEIT] a8 AL AR 13 9182 (A1 045 ae LE oz 024 022 0% o1%
catmhen aa oo <0 o < amm < ep08) 00000 < am @ 000a <0003 <ivmme | <osmm | <posea | «0owmeu | <oowmu
0 0582 UH-
JC ol 0.0 0012 0l oz <0.0m32 <Boar 1 min RuTuifi] 000062 3 OLG2E F 00t J 0.0020 ) 000109 UNH-HE
Lead [3:LES <D 0T 0 00570 <0 W07 <0 (D Eilenihi <0 8 N <) DmI12 <10GAa <0 0073 <0 Wi0 <0000500 U <0000 U
ey 20620 <0090B4T <0.000512 <00RO0e2 0 G042 <000 <@ 802 0D <o maaiz ovmonson | aoona [ oo [ FILLOVE g ppaiony
5l Bl LT iz} ooia <DEa smnTe <000 <0 Q0Tg = «0.0018 D01 80010 <0 o0t <6010 <8 GMILL “pootion
v oz s <08mm <0ome 0oen <2000 <0 00 <t oHm <0 000G o | eoomm «womo | «wmroiu | e
aTHER
suitaz Ha %7 %1 w0t B4 45 659 52 = wa = ] 310 ¥
Tatal Dissotred Sodfs HA 1ra 1190 1200 run 1130 L 1.1 1420 .00 1100 1400 92 AR

H-13




Tabla1
2015 Semi-Annual Groundwater Monitoring Report
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Table1
2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data
Hightands Acid Pit
Highlands, Harris County, Texas
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2015 Semi-Annual Groundwater Monitaring Report
Groundwater Analytical Data

Highlands Acid Pit
Highlands, Harris County, Texas
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Table 1
2016 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data
Highlards Acid Pit

Highlands, Harris County, Texas
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Table 1
2015 Semi-Annual Groundwater Monitoring Report
Groundwater Analytical Data

Highlands Acid Pit
Highlands, Harris County, Texas
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Tahle 2
2015 Semi-Annual Groundwater Monitoring Report
Surface Water Anaiytical Data

Highlands Acid Pit
Highlands, Harris Counly, Texas
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Table 2
2015 Semi-Annual Groundwater Monifering Report
Surface Water Analytical Data

Hightands Acid Pit
Highlands, Harris County, Texas
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2015 Semi-Annual Groundwater Monitoring Report

Table 2

Surface Water Anzalytical Data

Highiands Acid Pit

Hightands, Harris County, Texas

TREF T § Pasioreal
PoLe

Py sveo ) Fnoy 01 sve ¥ w9401
e el iz | rensamsiaza] ime-sgsiemsa| RSO e st rarsamat v ars
o Wi wawne ) S strazan 5150015 ] 3aarE
nomn 1341101602 13 EL0T e Pty AT It HELRIEE N

B ATLE RGNS GO WP LIS frply

Barema (3 [ <0021 [T A noH AR 4000070 4003010 g O RIHL_BID. <0200 1L
leratacare ern T ko <3000 Ty o =208 < tam 2003 atoan U <0203 o 00am 1
frevare [T e e 3 00a0 ez a@sm i ag0m0 “aowi0 2w U SEE U <000
T i e “0task e “amom Py wacausa “adoctn 20w G U onteta 0008 U
boF e R TR oMM S OPOUNGS Sl

Loreret 5 <cxnmur | amen v ~a00msa GO YA | st e 4 domae w2 1 sinussnt | oomms ausuRussD Y amms v oyl
actira Bom B ur o uss umn <Gos0is Pre vyt acroid wns | oomwn wiesMsso o oms un smusso <o U Qs u e e
heras amit

Jurser [ [Ty ey AME 1 asay wor 1 e wans waan 4 [Ty sai U £o0
o 20 [ [T aom niow “om Si aar woe wo S
ey ass et e ey ~awem acom e e oz v Suwmme U <aipaa U
T g ez = wmiz ) [ 6300 aan a6tes v oamN ricca L wae
e aors ot (e ~p0cars [T T ~aoexm ‘aam [ o [T

bt arey [ Sz asmon oAl [Goowm Uaus]  easdeel “ameia Py

ewinm [ asnn i [T [ oy Bwit e 00310 <@ G attnia o Waan CEECE
e 017 e e gma ) ~amaie 205500 e 2o U ST U ~occns b

H-21




Table 3

2016 Semni-Annual Groundwater Monitoring Report
Sediment Analytical Data

Highlands Acid Pit
Hightands, Harris County, Texas
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Table 3

2016 Semi-Annual Groundwater Monitoring Report
Sediment Anaiytical Data

Highlands Acid Pit
Highlands, Harrls County, Texas
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2016 Serni-Annual Groundwater Monitoring Report

Table 3

Sediment Analytical Data

Highlands Acid Pit
Highlands, Harris County, Texas
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Water and Sediment Sampling data from November/December 2016 sampling event
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APPENDIX I - INTERVIEW FORMS

Highlands Acid Pit Superfund Site

Five-Year Review Interview Form

Site Name: Highlands Acid Pit
Interviewer Name: Eric Marsh

Subject Name: Stephen Pereira
Subject Contact Information:
Time:

Interview Location:

FPA ID No.: TXD980514996
Affiliation: Skeo :
Affiliation: EPA

Date:  12/18/2016

Interview Format (circle one):

Othef: Email)

In Person Phoene Mail

Interview Category:

Federal Agency

What is your overall impression of the project, including cleanup, maintenance and reuse activities (as
appropriate)?

My overall impression of the project is that the site has been well maintained and is protective of both human
and environmental health. Operations and maintenance activities at the site are continuous. The EPA
supports the possibility of the site being used for future reuse as long as it doesn’t adversely impact the
current remedy.

What is your assessment of the current performance of the remedy in place at the Site?

The remedy for this site appears fo be effective. This particular remedy was chosen because there were no
Contaminants of Concern (COC) that were detected above the Federal Drinking Water Maximum
Contaminant Limits (MCL) in any of the surface water or deeper aquifers. Sampling data shows that there
have been detections of COC in both the middle and deep aquifers occurring during subsequent sampling

events. Therefore, further sampling maybe needed.

Are you aware of any complaints or inquiries regarding site-related environmental issues or remedial
activities from residents in the past five years?

There was an inquiry from Lone Star Legal Aid. I followed up with them with a phone call. Their iﬁquh‘y was
about another Superfund Site in the area.

Has your office conducted any site-related activities or communications in the past five years apart from
routine activities? If so, please describe the purpose and results of these activities.

The EPA has provided facts sheets, updated the repository, interviewed government officials, and updated the
EPA website for Highlands Acid Pits.

Are you aware of any changes to state laws in the past five years that might affect the protectiveness of the
Site’s remedy?

No, the EPA is not aware of any changes in state law that might affect the protectiveness of the remedy.

Are you comfortable with the status of the institutional controls at the Site? If not, what are the associated
outstanding issues?

Yes, the EPA is comfortable with the institution conirols at the site.

-1



7. Do you feel that the recommendations from the 2012 Five-Year Review have been adequately addressed?
Please explain.

Yes, the EPA feels that the recommendations from the 2012 Five Year-Review have been adequately
addressed.

8. Are you aware of any changes in projected land use(s) at the Site?
No, the EPA is not aware of any changes in projected land use af the site.

9. Do you have any comments, suggestions or recommendations regarding the management or operation of the
Site’s remedy?

The EPA recommends an investigation to assess the movement of site-related contaminants in both the middle
and deep aquifers.
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Highlands Acid Pit Superfund Site Five-Year Review Inferview Form

Sife Name: Highlands Acid Pit EPA ID No.: TXD980514996
Interviewer Name: Ian Penn Affiliation: Skeo
Subject Name: Sherell Heidt Affiliation: TCEQ

Subject Contact Information:

Time: Date: Januarv 17,2017
Interview Location:

Interview Format (circle one): In Person Phone Mail Other(ﬁnm

Interview Category: State Agency

What is your overall impression of the project, including cleanup, maintenance and reuse activities (as
appropriate)?

My overall impression of the remedy at the site is that it continues to be protective of human health and the
environment. Currently, the site is not being reused, and operations and maintenance activities at the sife are
ongoing. The TCEQ is supportive of the potential future reuse of the site that does not negatively impact the
implemented site remedy.

What is your assessment of the current performance of the remedy in place at the Site?

Currently, the remedy appears to be functioning as designed. However, the remedy was selected because no
contaminants of concern were detected above the Federal Drinking Water Maximum Contaminant Limits
(MCL) in any of the surface water bodies or deeper aquifers. Subsequent analysis of the groundwater on-site
showed persistent detections of contaminanis of concern in the middle and deep aquifers, which may warrant
further analysis of remedy performance.

Ate you aware of any complaints or inquiries regarding site-related environmental issues or remedial
activities from residents in the past five years?

Yes. On July 11, 2016, I received a phone call from a representative of a legal organization pertaining to
questions in regards to the site. [ referred the representative to the EPA and informed the EPA of the referral.

Has your office conducted any site-related activities or communications in the past five years apart from
routine activities? If so, please describe the purpose and results of these activities,

No.

Are you aware of any changes to state laws in the past five years that might affect the protectiveness of the
Site’s remedy?

No.

Are you comfortable with the status of the institutional controls at the Site? If not, what are the associated
outstanding issues?

Yes.

Do you feel that the recommendations from the 2012 Five-Year Review have been adequately addressed?
Please explain.
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10.

Yes. The TCEQ has addressed all operations and maintenance issues that were identified during the 2012
Five-Year Review. The TCEQ has regularly conducted O&M activities on a semi-annual basis for
groundwater, surface water, and sediment sampling. The TCEQ removed two unlabeled drums, which were
identified during the 2012 Five-Year Review from the site. As recommended in the 2012 Five-Year Review,
the TCEQ has performed surveying activities at the site.

Are you aware of any changes in projected land use(s) at the Site?
No.

Do you have any comments, suggestions or recommendations regarding the management or operation of the
Site’s remedy?

Benzene concentrations have consistently exceeded the Federal Drinking Water MCL and the Texas
Protective Concentration Limit (PCL) of 0.005 mg/L. in the upper aquifer. However, since the last Five Year,
benzene concentrations have been detected above the MCL in middle agquifer well MA-06 at estimated
concentrations and below the MCL in other middle aquifer wells. Benzene concentrations have been detected
above the MCL in deep aquifer well DA-06 and below the MCL in deep aquifer well DA-08 at an estimated
concentration. Arsenic has consistently been detected at concentrations that exceed the MCL and PCL of 0.01
mg/L in the upper and middle aquifers and has been detected at concentrations that do not exceed the MCI.
and PCL in the deeper aquifer.

Since the most recent Five-Year Review, benzene has been intermittently detected at concentrations that
range from 0.00028 to 0.020 mg/L in the adjacent surface water. Arsenic is consistently detected at
concentrations that range from 0.00204 mg/L to 0.00535 mg/L and 0.0403 mg/L to 2.80 mg/L in the collected
surface water and sediment samples respectively.

As of the date the Record of Decision (ROD) for operable unit 02 was finalized, no contaninants of concern
were detected in the middle or deep aguifers. Also, upon the completion of the source removal action, it was
expected that the surface water contamination from runoff would be eliminated and the source of the
contaminant loading to the upper aquifer would be removed, With the exception of total chromium detected at
a concentration of 0.005 mg/L in Grennel Slough, no of contaminants of concern were detected in the surface
water (San Jacinto River, Grennel Slough, Clear Lake, or the Sand Pits). Also, it was expected that the middle
aquifer would not be affected by contaminants already present in the shallow aquifer and the clay aguitard.
The ROD states that if contamination does break through the clay aquitard, corrective action can be initiated
before levels of concern are reached. According to the ROD, if an increase in contaminants from the site is
detected during a monitoring period, an investigation would be initiated to determine the need for future
action. -

The ROD states that if monitoring reveals that the site continues to release contamination such that the
adjoining surface waters or deeper groundwater is adversely impacted, then further action will be
considered. The TCEQ recontmends that the EPA perform additional studies to assess the potential impact of
the contamination in the middle and deep aquifers, adjacent surface waters, and site sediments.

The TCEQ recommends that the EPA conduct a drinking water survey of the immediate area surrounding the
site and sample any nearby private water wells to determine whether drinking water quality has been
impacted. The TCEQ recommends an investigation to assess the movement of site-related contaminants in the
middle and deep aquifers and an investigation of potential tidal influences.

BPo you give pemiséion for the following to be included in the Five-Year Review Report and appendices,
which becomes a public document? Please initial below.
a) Your name? Yes _ X No
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b) Your affiliation? Yes X No

¢) Your responses? Yes_ X No




Highlands Acid Pit Superfund Site Five-Year Review Interview Form

Site Name: Highlands Acid Pit EPA ID No.:  TXD980514996
Interviewer Name: Ian Penn Affiliation: Skeo/

Subject Name: John Hoegue Affiliation: AECOM

Subject Contact Information:

Time: Date: 11/30/2816

Interview Location:

Interview Format (circle one): In Person Phone Mail Otm

Interview Category: 0O&M Contractor

1. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as
appropriate)?

The clean-up and maintenance activities conducted at the Highlands Acid Pit site have been adequate and
cost effective to maintain the site and integrity of the cap & monitoring well network.

2. What is your assessment of the current performance of the remedy in place at the Site?

Regular monitoring, occurring on a semi-annual basis, is sufficient to assess the continued effectiveness of
the on-going natural altenuation processes. However, detections in the middle aquifer are becoming more
frequent suggesting additional actions may be needed to assess the potential for further COC migration
(i.e., impacts to deeper aquifers and off-site laterally). Also, given development in the area and the
potential for associated additional groundwater use, it may be timely fo review and evaluate the site area
Jor new potential receptors (i.e., updated water well survey).

3. What are the findings from the monitoring data? What are the key trends in contaminant levels that are
being documented aver time at the Site?

Organic contaminant (i.e., benzene) concentrations in select shallow zone monitoring wells have not
declined significantly and, in many wells, are still well above the maximum concentrations limit (MCL) and
Texas protective concentration limit (PCL) of 0.005 mg/L in the shaflow aquifer. Infermittent detections
have also been observed in select middle aquifer wells which were predicted in the 1987 ROD should COCs
migrate to deeper zones from the shallow aquifer.

Inorganic contaminant concentrations continue fo vary across the sife in all aquifers with observed MCL
exceedances occurring in the shallow and middle aquifers. The presence of organic COCs may result in
reducing conditions which promote the mobility of select inorganic COCs. Turbidity in collected
groundwater samples is often excessive and may also contribute to the variations in detected inorganic
concentralions.

There have been no exceedances detected in either the sediment or surface water samples; however, the
limited sampling program may not be adequate to assess migration in these media as dilution/diffusion
would also make it more difficult to recognize potential off-site migration in a timely manner.

4. Do you feel that the recommendations from the 2012 Five-Year Review have been adequately
addressed? Please explain.

Yes, recommendations from the 2012 Five-Year Review are being adequately addressed. Semi-annual
groundwater in the upper, middle and deep aquifer continues as recommended. Surface water and surface
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sediment sampling has been conducted semi-annually for the past five years as recommended. Well
integrity is routinely inspected and maintenance performed as needed. A significant well maintenance effort
was completed in August 2014, As recommended, the site was resurveyed in 2013, Monitoring well tops of
casing and significant site benchmarks were re-established and are being used to caleulate potentiomelric
surface elevations in the three site aquifers. Site-derived waste is being properly labelled, profiled, and
removed promptly for disposal following each field event.

Can you describe staff responsibilities and the frequency of site inspections and activities if there is not a
continuous on-site Q&M presence at the Site?

Field personnel conduct site inspection and maintenance activities during each semi-annual monitoring
event. The inspections include an assessment of site securily fencing integrity along the perimeter of the site
and surrounding the individual well enclosures. Vegetation along the perimeter fence may be treated with
a commercial herbicide and subsequently cut/removed and the cap area mowed. The cap is inspected for
erosion or thinning during the mowing and sampling events. Periodic fence repair activities, including
replacement of internal chain-link fencing and additional barbed wire top fence, are completed as
necessary. Signage is checked and/or secured during subsequent inspection/sampling events. The
condition and security of the monitoring well network is inspected during each sampling event. The
inspections include assessing the well cap, cover, lock, pad integrity and identification mariings.
Personnel complete the Operation and Maintenance Inspection Checklist at the conclusion of each O&M
visif,

Have there been any significant changes in site O&M requirements, maintenance schedules or sampling
routines in the last five years? If so, do they affect the protectiveness or effectiveness of the remedy?
Please describe changes and impacts.

There have been no significant changes in site O&M requirements, maintenance schedules or sampling
routines in the last five years.

Have there been unexpected O&M difficulties or costs at the Site in the last five years? If so, please provide
details.

In August 2014, monitoring well maintenance repairs were implemented including the replacement
of five (3) surface casings, painting and re-numbering as needed, the replacement of worn
compression caps, and installation of several new locks to replace rusty locks securing the wells.

There were minor additional expenses incurred during 2015 to repair sections of internal chain link
fencing damage by a tree limb that feel from a tree onfo an internal well enclosure.

Have there been opportunities to optimize O&M activities or sampling efforts in the last five years? Please
describe changes and any resulting or desired cost savings or improved efficiencies.

The sampling and O&M activities continue fo be completed by trained AECOM personnel that have
direct, past experience working al the Highlands Acid Pit site.

Please provide a general summary of O&M costs for the past five years in the table below:

Annual O&M Costs (based on TCEQ fiscal year 1§{orl(_qrd_e_r Costs)
©iDate Range . ] “Total.Cost (raunded to the nearest $1,000). l
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2012 388K
2013 $91K
2014 $o0K
2015 $77K
2016 $80K

10. Do you have any comments, suggestions or recommendations regarding O&M activities and schedules at the
Site?

None at present. The TCEQ project manager is very altentive to the O&M needs as they arise,

11. Do you give permission for the following to be included in the FYR Report and appendices, which becomes
a public document? Please initial below.

a) Yourname? Yes_//ix No
b) Your affiliation? Yes __ /i x_No
c)..Your responses? Yes _ "//ix No
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Highlands Acid Pit Superfund Site Five-Year Review Interview Form

Site Name: Highlands Acid Pit EPA ID No.: TXD980514996

Interviewer Name: Eric Marsh Affiliation: Skeo

Subject Name; Bob Allen / Affiliation: Harris County Poilution
Marisela Lozano Control Services Dept.

Subject Contact Information:

Time: 2:30 p.n. Date: 12/5/2016

Interview Location: Office for Harris County Pollution Control Services Department

Interview Format (circle one): @ Phone Mail Other:

Interview Category: Local Government

Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place
to date?

We have some understanding of the Site.

Do you feel well-informed regarding the Site’s activities and remedial progress? If not, how might EPA
convey site-related information in the future?

It is a Site that has been associated with the San Jacinio Waste Pits site. The Site has nol risen fo the level of
concern requiring more resources from the County.

No. Pollution Control Services Department files do not show any recent EPA updates regarding the Site. The
latest update posted on EPA’s website is the FTR Report from 2007. The FYR Report from 2012 is not yet
posted. An EPA publication posted online dated March 8, 2013, states that annual site updates would begin.
EPA has not been providing annual site updates. EPA can convey site-related information by sending updates
via email or mail outs, hosting public meetings, and by posting information on the EPA website and at the
local repository.

Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as
emergency response, vandalism or trespassing? :

No complaints. The Site will come up in discussion every once in a while at San Jacinto Waste Pits site
meetings. We have not heard anything about unusual activity at the Site that would warrant a response from

us.

Are you aware of any changes to state laws or local regulations in the past five years that might affect the
protectiveness of the Site’s remedy?

No.
Are you aware of any changes in projected land use(s) at the Site?

No. Only conversation aboul the Site is at San Jacinto Waste Pits site meetings. People are aware. There are
people in Highlands that feel surrounded by high levels of toxicity.

Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA
best provide site-related information in the future? ‘

Unsure about the extent to which EPA has kept involved parties and surrounding neighbors informed of
activities at the Site. In terms of how EPA can best provide site-related information in the future: 1) get the
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word out that you are doing the FYR — we would rather EPA do this than us. Once the FYR is complete, share
the issues and recommendations with the public. It would also be nice if you could put the FYR and
groundwater monitoring reports online, once they are complete. Also, recommend putting the 2012 FYR
Report online.

Do you have any comments, suggestions or recommendations regarding the project?

We would like to get a copy of the FYR Report once complete to include in our Files.

Delineate groundwater flow in the groundwater bearing units and conduct residential well sampling fo
determine if residential wells are being impacted due to concerns about contaminant level exceedances.

Ensure that the Site’s Community Involvement Plan is being followed,

Do you give permission for the following to be included in the FYR Report and appendices, which becomes a
public document? Please initial below.

a) Your name? Yes X  No
b) Your affiliation? Yes X No
¢) Your responses? Yes X No
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Highlands Acid Pit Superfund Site

Five-Year Review Interview Form

Site Name: Highlands Acid Pit EPA ID No.: TXD980514996
Interviewer Name: Eric Marsh Affiliation: Skeo

Subject Name: Affiliation: Resident
Subject Contact Information:

Time; 11:00 a.m, Date:  12/05/2016

Interview Location;  Highlands, Texas

Interview Format (circle one): m Phone Mail Other:

Interview Category:

Residents, Businesses and Organizations

Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place
to date?

Grew up in Channelview. Lived here for 15 years.

What is your overall impression of the project, including cleanup, maintenance and reuse activities (as
appropriate)?

Last I read was when they found a hole there and they were going fo fix it. This was a few months ago.
What have been the effects of the Site on the surrounding community, if any?
Causing skin cancer. My brother had it. Also, flesh-eating disease in water.

Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as
emergency response, vandalism or trespassing?

No.

Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA
best provide site-telated information in the future?

No. The best way to provide site-related information would be through my phone.

Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so, for what
purpose(s) is your private well used?

No. On city water.
Do you have any comments, suggestions or recommendations regarding any aspects of the project?
No.

Do you give permission for the following to be included in the Five-Year Review Report and appendices,
which becomes a public document? Please initial below.

a) Your name? Yes X No
b) Your affiliation? Yes No
¢) Your responses? Yes__X__ No




Highlands Acid Pit Superfund Site Five-Year Review Interview Form

Site Name: Highlands Acid Pit EPAID No.: TXD980514996
Interviewer Name: Eric Marsh Affiliation: Skeo

Subject Name: Affiliation: Resident
Subject Contact Information:

Time: 10:30 a.m, Date: 12/05/2016

Interview Location: Highlands, Texas
Interview Format (circle one): m Phone Mail Other:

Interview Category: Residents, Businesses and Organizations

Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place
to date?

Linow about it. I go down there when it floods. When it floods, it is all underwater — the signs are all
underwater.

What is your overall impression of the project, including cleanup, mainienance and reuse activities {as
appropriate)? '

Not aware of the cleanup really. There was an explosion on the water in the 1990s. We received some
compensation from this.

What have been the effects of this Site on the surrounding community, if any?
None identified.

Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as
emergency response, vandalism or trespassing?

None identified.

Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA
best provide site-related information in the future?

No information given to us about the Site.

Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so, for what
purpose(s) is your private well used?

No.
Do you have any comments, suggestions or recommendations regarding any aspects of the project?
No.

Do you give permission for the following to be included in the Five-Year Review Report and appendices,
which becomes a public document? Please initial below.

4. Your name? Yes No X
b. Your affiliation? Yes No
c.  Your responses? Yes X No
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Highlands Acid Pit Superfund Site Five-Year Review Interview Form

Site Name: Highlands Acid Pit EPA ID No.: TXD980514996
Interviewer Name: Eric Marsh Affiliation: Skeo

Subject Name: Affiliation: Resident
Subject Contact Information:

Time: 12:00 p.m. Date:  12/05/2016

Interview Location:  Location Information Here

Interview Format (circle one): @ Phone Mail Other:
Interview Category: Residents, Businesses and Organizations

Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place
to date? ‘

Came to Highlands in 1959, moved to this home in 1960. Yes, now it has been cleaned up. My husband has
just died from a rare, aggressive form of cancer. There was a boy who developed a brain fumor when he was
3-4 years old, but survived. People nearby have had cancers. When you put them together, you get a big
group of people that have died from cancers. I have Parkinson's disease. Not sure if it is related but the San
Jacinto Coalition added me to their list because of my disease. I have two daughters — one is deceased.

What is your overall impression of the project, including cleanup, maintenance and reuse activities (as
appropriate)?

We have lived on this property since 1960. When we moved here in 1960 there was a swimming hole, but it
was not too many years after that it was closed.

What have been the effects of this Site on the sutrounding community, if any?
[ know lots of people down the road that have died of cancer. I do feel that something needs to be done.

Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as
emergency response, vandalism or trespassing?

I don’t kmow about this. There is a half-way house down the road,

Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA
best provide site-related information in the future?

No. The San Jacinto River Coalition has provided information.

Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so, for what
purpose(s) is your private well used?

No.
Do you have any comments, suggestions or recommendations regarding any aspects of the project?

The only thing that pops in my head is that we should all work iogether to clean up the river and clean up the
sites. EPA has resources that others do not have to do this.
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8. Do you give permission for the following to be included in the Five-Year Review Report and appendices,
which becomes a public document? Please initial below.

a. Your name? Yes No X
b. Your affiliation? Yes No
c.  Your responses? Yes X No




Highlands Acid Pit Superfund Site Five-Year Review Interview Form

Site Name: Highlands Acid Pit EPA ID No.: TXDY980514996
Interviewer Name: Tan Penn Affiliation: Skeo

Subject Name: Affiliation: Resident
Subject Contact Information:

Time: 11:00 aam. Date: 12/05/2016

Interview Location: Highlands, Texas

Interview Format (circle one): m Phone Mail Other:

Interview Category: Residents, Businesses and Organizations

Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place
to date?

Yes, I am aware of the Site. There has been dioxin in people’s yards that needs 1o be cleaned up.

What is your overall impression of the project, including cleanup, maintenance and reuse activities (as
appropriate)? '

I do not know much about what went into the cleanup. I know some people on Clearlake Road used to have
access to the oil drilling site next door.

What have been the effects of this Site on the surrounding community, if any?
Not aware of any effects.

Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as
emergency response, vandalism or trespassing?

Probably trespassing and trash dumping. People used to have access to the adjoining property. Some
swimming and fishing goes on in the ponds to the east of the Site.

Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA
best provide site-related information in the future?

Not really. Periodic updates would be helpful.

Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so, for what
purpose(s) is your private well used? '

No well, on City water.
Do you have any comments, suggestions or recommendations regarding any aspects of the project?

Because people do go back there some times to swim or fish or be on site, send out information so people
better understand the Site.

Do you give permission for the following to be included in the Five-Year Review Report and appendices,
which becomes a public document? Please initial below.

a. Your name? Yes X No
b.  Your affiliation? Yes No X
c. Yourresponses? Yes X No
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Highlands Acid Pit Superfund Site ~ Five-Year Review Interview Form

Sife Name: Highlands Acid Pit EPAID No.:  TXD980514996
Interviewer Name;: Eric Maysh Affiliation: Skeo

Subject Name: Affiliation: Resident
Subject Contact Information:

Time: 11:30 a.m. Date:  12/05/2016

Interview Location:  Highlands, Texas

Interview Format (circle one): m Phone Mail Other:
Interview Category: Residents, Businesses and Organizations

Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place
to date?

Lived in Highlands for 12 years. Aware of the Site, but less so specific site issues.

What is your overall impression of the project, including cleanup, maintenance and reuse activities (as
appropriate)?

I have lived here for 12 years and I do not think it has changed. Used to fish off a dock near there.
What have been the effects of this Site on the surrounding community, if any?
Some menfion of people dying. Problems with fish, crabs in San Jacinto River?

Have there been any problems with unusual or unexpected activities at the Site in the past five years, such as
emergency response, vandalism or trespassing?

Have heard of people discarding hogs there that have been killed. Trash in the woods.

Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA
best provide site-related information in the future?

No. I hear about people in Baytown having wells regularly tested. My understanding is there is a lawsuit
regarding the river bottom. My uncle is involved in that lawsuit.

Do you own a private well in addition to or instead of accessing city/municipal water supplies? If so, for what
purpose(s) is your private well used?

No.
Do you have any comments, suggestions or recommendations regarding any aspects of the project?
My brother has had staph from swimming in river. Keep trying.

Do you give permission for the following to be included in the Five-Year Review Report and appendices,
which becomes a public document? Please initial below,

a. Your name? Yes X No
b. Your affiliation? Yes X No
c. Your responses? Yes X No




APPENDIX J — INSTITUTIONAL CONTROLS

Highlands Acid Pit Superfund Site

Highlands, Harris County, Texas
Posted Site Entrance with a 6 Foot Chain Link Fence/Locked Gate &
Cluster Fencing/Locked Gates Around All Locked Site Well Locations.
"BURIED CONTAMINANTS" - STOP BEFORE YOU DIG!
Any reuse or redevelopment involving subsurface ulilities, excavation, fence removal, trenching,
or well installation requires priar approval by TCEQ, USEPA, and the four (4) property owners.
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